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" EXPRESS MAIL CERTIFICATE " 
"EXPRESS MAIL" MAILING LABEL NUMBER EL175490787US 
DATE OF DEPOSIT July 21, 1999 
I HEREBY CERTIFY THAT THIS PAPER OR FEE IS BEING 
DEPOSITED WITH THE UNITED STATES POSTAL SERVICE 
"EXPRESS MAIL POST OFFICE TO ADDRESSEE" 
SERVICE UNDER 37 CFR 1.10 ON THE DATE INDICATED 
ABOVE AND IS ADDRESSED TO THE COMMISSIONER 
OF PATENTS AND TRADEMARKS, WASHINGTON, D.C. 20231. 
NAME OF PERSON IV^ILING i>APERJ3R FEE 
(TYPE OR PRINT) - y>\\ 

SIGNATURE 



IN THE UNITED STATES PATENT AND TRADEMARK ^^flp^^^j^ 

In re: U.S. Patent No. 5,002,953 July 2rl^4^^ 

Issued: March 26, 199 1 'fA/7 Pw 

To: Richard M. Hindley ^'^ 

For: COMPOUNDS 



APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 35 U.S.C. §156 



Washington, D.C. 20231 ^o^^O ^ ^ ^^9p 



Commissioner of Patents and Trademarks ^ 
Box Patent Extension ^ ^0/ O/^ 

The Applicant, Beecham Group, p.l.c, a corporation organized under the 
i laws of England, having a principal place of business at Four New Horizons 

Court, Brentford, Middlesex TW8 9EP, England, representsi^that it is the assignee 
of the entire right, title, and interest in and to United States .getters Patent No. 
5,002,953 granted to the inventor Richard M. Hindley on March 26, 1991 by 
virtue of an Assignment from said inventor to Applicant, e;§cuted July 6, 1993 
and recorded in the United States Patent and Trademark Office on July 9, 1993 at 
Reel 67 10, Frame 0340. 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 



The Applicant hereby requests an extension of the term of U. S. Patent No. 
5,002,953 under 35 U.S.C. §156. The information required by 37 C.F.R. §1.740 
is set forth below: 

1 . The approved product is AVANDIA® . The generic name of the approved 
product is rosiglitazone maleate. The chemical name of the approved product is 
(±)-5-[[4-[2-(methyl-2-pyridinylamino)ethoxy]-phenyl]methyl]-2,4- 
thiazolidinedione, (2)-2-butenedioate (1:1). The approved product has the 
following chemical structure: 



O 




rosiglitazone maleate 



2. The approved product was subject to regulatory review under Section 505 
of the Federal Food, Drug and Cosmetic Act, (Act of June 25, 1938, c.675, §505, 
52 Stat. 1052, as amended; herein after "FFDC Act"), codified at 21 U.S.C. §355. 

3. The United States Food and Drug Administration (herein after "FDA") 
approved AVANDIA® for commercial marketing and use under the FFDC Act 
on May 25, 1999. 

4. The active ingredient in the approved product is rosiglitazone maleate, 
having the chemical name and structure described in 1., supra. The active 
ingredient has never been previously approved for conunercial marketing or use 
under the FFDC Act, the Public Health Service Act, or the Virus-Serum-Toxin 
Act. 

5. This application for extension of patent term is being submitted within the 
sixty day period allowed by law for such submission in accordance with the 
requirements of 35 U.S.C. §156(d)(l) and 37 C.F.R. §1.720(f), the last day of 
such period being July 24, 1999. 

6. The complete identification of the patent for which extension is being 
sought is as follows: 



Patent Term Extension Application 
for U. S. Patent No. 5,002,953 



Patent Number: 5,002,953 

Earliest U.S. Filing Date: August 30, 1988 

Issue Date: March 26, 1991 

Date of Expiration: August 30, 2008 

Inventor: Richard M. Hindley 

For: COMPOUNDS 

7. A copy of U. S. Patent No. 5,002,953, for which extension is being sought, 
is attached herewith as " Attachment A ". 

8. Copies of the Maintenance Fee Statement from the United States Patent 
and Trademark Office listing the date of payment of the fourth year and eighth 
year maintenance fees for U. S. Patent No. 5,002,953 are attached as " Attachment 
B". 

9. U. S. Patent No. 5,002,953 claims the approved product as identified in 
paragraph 1, supra. Claims 1-4, 7-12, 42, and 49-55 read on the approved 
product. In particular. Claims 1-4, 7-12, and 49-51 are directed to genera of 
compounds which include the active ingredient. Claim 42 is directed specifically 
to the active ingredient identified in paragraph 4, supra. Claim 52 is directed to a 
generic pharmaceutical composition comprising a compound of Claim 1, 
including the active ingredient. Claims 53-55 are directed to methods of treatment 
of hyperglycemia and hyperlipidemia comprising administering a compound of 
Claim 1 , including the active ingredient. 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 

10. In accordance with 35 U.S.C. § 156(g), listed below are the relevant dates 
and information to enable the Secretary of Health and Human Services to 
determine the applicable regulatory review period: 

a. The effective date of the investigational new drug ("END") 
application for AVANDIA® was October 22, 1993. The E^D was assigned 
number 43,468; 

b. The new drug application ("NDA") for AVANDIA® was 
submitted on November 24, 1998. The NDA was assigned number 21-071; and 

c. NDA 21-071 for AVANDIA® was approved on May 25, 1999. 
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for U. S. Patent No. 5,002,953 



11. A brief description of the significant activities undertaken by the 
Apphcant during the applicable regulatory review period with respect to 
AVANDIA® and the significant dates applicable to such activities is attached 
hereto as "Attachment C". 



Patent Term Extension Application 
for U. S. Patent No. 5,002,953 



12. Applicant is of the opinion that U. S. Patent No. 5,002,953 is ehgible for 
extension under 35 U.S.C. §156. The length of extension of the term of U. S. 
Patent No. 5,002,953 claimed by Applicant is 1,021 days or about two years and 
ten months. More specifically: 

(a) the regulatory review period under 35 U.S.C. § 156(g)(1)(B) was 
from October 22, 1993 until May 25, 1999, such period being 2,041 days or about 
five years and seven months. The regulatory review period is the sum of: 

(1) the period for review under 35 U.S.C. §156(g)(l)(B)(i), 
which was from October 22, 1993 ( the effective date of IND 43,468) until 
November 24, 1998 (date of submission of NDA 21-071), such period being 
1,859 days or about five years and two months; and 

(2) the period for review under 35 U.S.C. §156(g)(l)(B)(ii), 
which was from November 24, 1998 (date of submission of NDA 21-071) until 
May 25, 1999 (date of approval of NDA 21-071), such period being 182 days or 
about six months; 

(b) under 35 U.S.C. § 156(c)(2), in the absence of other statutory 
limitations, the permitted period of extension calculated according 37 C.F.R. 
§ 1.775(c) and (d)(1) would have been: 

(i) the regulatory review period, which is the sum of: 

(A) the 35 U.S.C. §156(g)(l)(B)(i) period of 1,859 days 
or about five years and two months; and 

(B) the 35 U.S.C. §156(g)(l)(B)(ii) period of 182 days, 

or about five months; 

totaling 2,041 days or about five years and seven months; 

(ii) from which is subtracted: 

(A) the number of days in the regulatory review period 
which occurred on or before the date of issue of U. S. Patent No. 5,002,953, that 
is, from October 22, 1993 ( the effective date of IND 43,468) until March 26, 
1991 (the date of issue of U. S. Patent No. 5,002,953), being 0 days; and 

(B) one-half the number of days remaining after the 35 
U.S.C. §156(g)(l)(B)(i) period defined in 12(b)(i)(A) supra is reduced by the 
period defined in 12(b)(ii)(A) supra, being 1020 days or about two years and five 
months; 

totaling 1,021 days or about two years and ten months. 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 



(c) under 35 U.S.C. § 156(g)(6)(A), the permitted period of extension 
determined on the basis of the regulatory review period may not exceed five 
years. As shown in paragraph 12(b), supra, the permitted period of extension 
under 35 U.S.C. § 156(c)(2) is 1,021 days or about two years and ten months, and 
therefore does not exceed the five year maximum; 

(d) U. S. Patent No. 5,002,953 was in force on June 8, 1995. In 
accordance with 35 U.S.C. § 154(c)(1), the term of such patent is the greater of 20 
years from the earUest date on which the apphcation for patent was filed in the 
United States or seventeen years from date of grant. The term of U. S. Patent No. 
5,002,953 calculated 20 years from the date on which the application for patent 
was filed, August 30, 1988, expires on August 30, 2008. The term of U. S. Patent 
No. 5,002,953 calculated 17 years from the date of grant, March 26, 1991, expires 
March 26, 2008. Therefore, the normal expiration date of U. S. Patent No. 
5,002,953 is August 30, 2008. 

(e) under 35 U.S.C. § 156(c)(3) the period remaining in the term of 
the patent to be extended after the date of approval of the approved product, when 
added to the permitted period of extension, may not exceed fourteen years. 

The period remaining in the term of U. S. Patent No. 5,002,953 after the 
date of approval of the approved product (3,385 days or about nine years and five 
months), when added to the permitted period of extension calculated in 12(b), 
supra (1,021 days or about two years and ten months) is 4,406 days or about 
twelve years and one month. Fourteen years from the date of approval of the 
approved product, ending on May 25, 2013, is 5,1 14 days. Thus, the permitted 
period of extension under 35 U.S.C. § 156(c)(2) does not exceed the fourteen year 
cap under 35 U.S.C. § 156(c)(3). Therefore, the period of extension to which 
Applicant is entitled is 1,021 days or about two years and ten months. 

(f) Applicant hereby requests that the term of U. S. Patent No. 
5,002,953 be extended by 1,021 days from the date of normal patent expiration; 

(g) Patents issued before the June 8, 1995 effective date of the 
Uruguay Round Agreements Act are entitled to add patent term extension under 
35 U.S.C. §156 to the twenty years-from-filing patent term under 35 U.S.C. 
§154(c)(l). Merck & Co, v. Kessler 38 USPQ2d 1347 (Fed. Cir. 1996). 
Therefore, the expiration date of U. S. Patent No. 5,002,953, extended in 
accordance with this application, would be June 17, 201 1. 



7 



Patent Term Extension Application 
for U. S. Patent No, 5,002,953 



13. Applicant and the undersigned acknowledge a duty under 37 C.F.R. 
§1.740(a)(13) to disclose to the Conunissioner of Patents and Trademarks and to 
the Secretary of Health and Human Services any information which is material to 
any determination to be made relative to this application for extension. 

14. The prescribed fee under 37 C.F.R. §L20(j), of One Thousand One 
Hundred Twenty Dollars ($1,120.00) for filing this application is to be charged to 
Applicant's Deposit Account 19-2570 as authorized in the accompanying letter, 
which is submitted herewith in duplicate. 

15. Please direct all inquiries and correspondence relating to this application 
to: 



16. A duplicate of this application, certified as such, is submitted herewith. 

17. Attached hereto is a Declaration, which meets the criteria set forth in 
under 37 C.F.R. § 1.740(b), signed on behalf of Beecham Group, p.l.c. 



Yuriy P. Stercho, Ph.D. 
SmithKline Beecham Corporation 
Corporate Intellectual Property - UW2220 
P.O. Box 1539 

King of Prussia, PA 19406-0939 
Telephone: (610) 270-5018 
Facsimile: (610) 270-5090 



Respectfully submitted, 
BEECHAM GROUP, P.L.C. 



By: 




Yu^ P. Stercho, Ph.D. 
iTOomey for Applicant 
Registration No. 33,797 




8 



" EXPRESS MAIL CERTIFICATE " 
"EXPRESS MAIL" MAILING LABEL NUMBER EL175490787US 
DATE OF DEPOSIT July 21, 1999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: U.S. Patent No. 5,002,953 July 21, 1999 

Issued: March 26, 1991 

To: Richard M. Hindley 

For: COMPOUNDS 

Conmiissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D.C. 20231 

DECLARATION 

Sir: 

The undersigned attorney for Beecham Group, p.l.c, which is the applicant 
for extension of patent term under 35 U.S.C. § 156 with respect to U.S. Patent No. 
5,002,953 declares: 

(1) That he is an attomey registered to practice before the United States 
Patent and Trademark Office and that he has general authority from the owner of U.S. 
Patent No. 5,002,953 to act on behalf of the owner in patent matters as authorized by 
the attached Power of Attomey; 

(2) That he has reviewed and understands the contents of the application 
being submitted pursuant to 35 U.S.C. § 156 and the guidelines for extension of 
patent term under 37 CFR § 1.740; 

(3) That he believes the patent is subject to extension pursuant to 35 U.S.C. § 
156 and the regulations therefor under 37 CFR § 1.710; 

(4) That he believes an extension of the length claimed is fully justified under 
35 U.S.C. § 156 and the applicable regulations; and 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 

(5) That he believes the patent for which the extension is being sought meets 
the requirements for extension of the term of a patent as set forth in 35 U.S.C. §. 156, 
and the regulations therefor under 37 CFR § 1.720. 

The undersigned hereby declares further that all statements made herein of his 
own knowledge are true and all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of this application or 
any extension of patent term issuing thereon. 




n :\yps\patermex\avandia\decptext 
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" EXPRESS MAIL CERTIFICATE " 
"EXPRESS MAIL" MAILING LABEL NUMBER EL175490787US 
DATE OF DEPOSIT July 21, 1999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: U.S. Patent No. 5,002,953 

Issued: March 26, 1991 

To: Richard M. Hindley 

For: COMPOUNDS 

Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D.C. 20231 

POWER OF ATTORNEY 

Sir: 

Beecham Group p.l.c, a corporation organized under the laws of England, 
having a principal place of business at Four New Horizons Court, Brentford, 
Middlesex TW8 9EP, England, hereby authorizes Yuriy P. Stercho, a patent attorney 
registered to practice before the U.S. Patent and Trademark Office, Registration No. 
33,797, whose business address is SmithKline Beecham Corporation, Corporate 
Intellectual Property - U.S., 709 Swedeland Road, King of Prussia, PA 19406-0939, 
to act in the name of and on behalf of Beecham Group, p.l.c, with full power of 
substitution and revocation, to transact all business in the United States Patent and 
Trademark Office connected with the above-identified patent, including the power to 
apply for patent term extension in the name of and on behalf of Beecham Group, 
p.l.c. 
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Please address all future correspondence and telephone calls as follows: 



Yuriy P. Stercho, Ph.D. 
SmithKline Beecham Corporation 
Corporate Intellectual Property - UW2220 
P.O. Box 1539 

King of Prussia, Pennsylvania 19406-0939 
Telephone: (610)270-5018 
Facsimile: (610)270-5090 



Name: Stephen Venetianer 

Title: Vice President, Pharmaceuticals 
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Amendment \o Patent Term Extension Application 
for U.S. Patent No. 5,002,953 

-3- 

Thus the correct extended expiration date of the above-identified patent is 
September 16, 2011. 



Applicants have enclosed corrected substitute pages 6 and 7 of the Application 
for the Examiner's convenience. 



Respectfully submitted, 
BEECHAM GROUP, P.L. 




YuHy Br Sfercho, Ph.D. 
itomey for Applicant 
Registration No. 33,797 



SmithKline Beecham Corporation 
Corporate Intellectual Property - UW2220 
P.O.Box 1539 

King of Prussia, PA 19406-0939 
Telephone: (610) 270-5018 
Facsimile: (610) 270-5090 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 

12. Applicant is of the opinion that U. S. Patent No. 5,002,953 is eligible for 
extension under 35 U.S.C. §156. The length of extension of the term of U. S. 
Patent No. 5,002,953 claimed by Applicant is 1,112 days or about three years. 
More specifically: 

(a) the regulatory review period under 35 U.S.C. § 156(g)(1)(B) was 
from October 22, 1993 until May 25, 1999, such period being 2,041 days or about 
five years and seven months. The regulatoiy review period is the sum of: 

(1) the period for review under 35 U.S.C. §156(g)(l)(B)(i), 
which was from October 22, 1993 ( the effective date of ESfD 43,468) until 
November 24, 1998 (date of submission of NDA 21-071), such period being 
1,859 days or about five years and two months; and 

(2) the period for review under 35 U.S.C. §156(g)(l)(B)(ii), 
which was from November 24, 1998 (date of submission of NDA 21-071) until 
May 25, 1999 (date of approval of NDA 21-071), such period being 182 days or 
about six months; 

(b) under 35 U.S.C. § 156(c)(2), in the absence of other statutory 
hmitations, the permitted period of extension calculated according 37 C.F.R. 
§ 1.775(c) and (d)(1) would have been: 

(i) the regulatory review period, which is the sum of: 

(A) the 35 U.S.C. §156(g)(l)(B)(i) period of 1,859 days 
or about five years and two months; and 

(B) the 35 U.S.C. §156(g)(l)(B)(ii) period of 182 days, 

or about six months; 

totaling 2,041 days or about five years and eight months; 

(ii) from which is subtracted: 

(A) the number of days in the regulatory review period 
which occurred on or before the date of issue of U. S. Patent No. 5,002,953, that 
is, from October 22, 1993 ( the effective date of IND 43,468) until March 26, 
1991 (the date of issue of U. S. Patent No. 5,002,953), being 0 days; and 

(B) one-half the number of days remaining after the 35 
U.S.C. §156(g)(l)(B)(i) period defined in 12(b)(i)(A) supra is reduced by the 
period defined in 12(b)(ii)(A) supra, being 929 days or about two years and six 
months; 

totaling 1,112 days or about three years. 
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Patent Term Extension Application 
for U. S. Patent No. 5,002,953 

(c) under 35 U.S.C. § 156(g)(6)(A), the permitted period of extension 
determined on the basis of the regulatory review period may not exceed five 
years. As shown in paragraph 12(b), supra, the permitted period of extension 
under 35 U.S.C. § 156(c)(2) is 1,112 days or about three years, and therefore does 
not exceed the five year maximum; 

(d) U. S. Patent No. 5,002,953 was in force on June 8, 1995. In 
accordance with 35 U.S.C. § 154(c)(1), the term of such patent is the greater of 20 
years from the earliest date on which the application for patent was filed in the 
United States or seventeen years from date of grant. The term of U. S. Patent No. 
5,002,953 calculated 20 years from the date on which the application for patent 
was filed, August 30, 1988, expires on August 30, 2008. The term of U. S. Patent 
No. 5,002,953 calculated 17 years from the date of grant, March 26, 1991, expires 
March 26, 2008. Therefore, the normal expiration date of U. S. Patent No. 
5,002,953 is August 30, 2008. 

(e) under 35 U.S.C. § 156(c)(3) the period remaining in the term of 
the patent to be extended after the date of approval of the approved product, when 
added to the permitted period of extension, may not exceed fourteen years. 

The period remaining in the term of U. S. Patent No. 5,002,953 after the 
date of approval of the approved product (3,385 days or about nine years and five 
months), when added to the permitted period of extension calculated in 12(b), 
supra (1,112 days or about three years) is 4,497 days or about twelve years and 
four months. Fourteen years from the date of approval of the approved product, 
ending on May 25, 2013, is 5,1 14 days. Thus, the permitted period of extension 
under 35 U.S.C. § 156(c)(2) does not exceed the fourteen year cap under 35 U.S.C. 
§ 156(c)(3). Therefore, the period of extension to which Applicant is entitled is 
1,112 days or about three years. 

(f) Applicant hereby requests that the term of U. S. Patent No. 
5,002,953 be extended by 1,112 days from the date of normal patent expiration; 

(g) Patents issued before the June 8, 1995 effective date of the 
Uruguay Round Agreements Act are entitled to add patent term extension under 
35 U.S.C. §156 to the twenty years-from-filing patent term under 35 U.S.C. 
§154(c)(l). Merck & Co. v. Kessler3?> USPQ2d 1347 (Fed. Cir. 1996). 
Therefore, the expiration date of U. S. Patent No. 5,002,953, extended in 
accordance with this application, would be September 16, 20 11. 
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Ttia uxideirsigmecl Beccnam Group p.X.c.* foCTi^arly 
Beecliam Girovap Li mi-cedL^ a c:oi=poraUion or Extcjlancl li«jr«ri>y^ 
auttiorirea in tU©. xiame andl cm toehaiC of BoeeHam Group 
p. I.e., Stephen Venetianear^ >i patent attoacney rego-Sterea 
witH tHo U.S. Patent axid Tradetoark Office, Ragistx-ation No. 
25 659 wnoso IduslnefiS adcir-csaa ia SmitliXllne Hoeotiata 
corporation. Corporate Patents - U.S., UW2220, P.O. Box - 
1539, King or Prussia, Pa, 194O6-O039, USA to act on to^^^alf 
of aoechatn Group p-i-c:. in all pat^ant mattoaco irteludirx^ tna 
power to execute <or iravokeS -powers of atx:.omey, 
disciaimers, patent term extensions, concessiona of 
priority, abandonments, accents to filing reiasue 
appXications, petitions to make speciai, applications to 
correct inventorship, patent assignments, pXeadingu, 
interrogatories, opposition's, aCridavit.3 of use, and 
T9«titions for reexamS nation, and tio execute ali other papers 
and talce aXi such actions as he xiiay deem necea«ar-y or 
appropriate in order to fiXe, prosecute, abandon, terminate, 
extend or transfer applications for patents axtd other 
industr-ial property rights in the United States and 
countries foreign thereto, and to deftand, aaaert, 
maintain such property rights in full force and effecw. 



Executed as of the day of \ — > cs. <^ 

1992, / 



BEECHAM GK.OUP p . 1 . C . 




David Rotjert 3 

Direccor and Senior vice President 
Corporate Patents 



" EXPRESS MAIL CERTIFICATE " 
"EXPRESS MAIL" MAILING LABEL NUMBER EL175490787US 
DATE OF DEPOSIT July 21, 1999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: U.S. Patent No. 5,002,953 July 21, 1999 

Issued: March 26, 1991 

To: Richard M. Hindley 

For: COMPOUNDS 

Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D.C. 20231 

CERTIFICATION 

The undersigned hereby certifies that the attached photocopy is an exact 
duplicate of the application for extension of patent term of U.S. Patent No. 5,002,953 
under 35 U.S.C. §1.56, including its attachments and supporting papers, mailed to the 
U.S. Patent and Trademark Office on this date. 
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" EXPRESS MAIL CERTIFICATE " 
•EXPRESS MAIL" MAILING LABEL NUMBER EL175490787US 
M 2)m m E^ATE OF DEPOSIT July 21, 1999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: U.S. Patent No. 5,002,953 July 21, 1999 

Issued: March 26, 1991 

To: Richard M. Hindley 

For: COMPOUNDS 

Conunissioner of Patents and Trademeirks 
Box Patent Extension 
Washington, D.C. 20231 

Re: Deposit Account No. 19-2570 

SmithKIine Beecham Corporation 
U.S. Patent No. 5,002,953 



Sir: 

Transmitted herewith is an original application under 35 U.S.C. § 156 for 
extension of the term of U.S. Patent No. 5,002,953. One photocopy of the original 
application is submitted herewith. 

Please charge Deposit Account No. 19-2570 in the amount of $1,120.00. The 
Commissioner is hereby authorized to charge any additional fees, which may be 
required, or credit any overpayment to Deposit Account No. 19-2570. A duplicate 
copy of this sheet is enclosed. 

Respectfully submitted, 
BEECHAM GROUP, P.L> 




P. Stercho, Ph.D. 
' Attomey for Applicant 
Registration No. 33,797 
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ATTACHMENT A 



United States Patent ti9i 

Hindley 



[1 1] Patent Number: 5,002,953 
[45] Date of Patent: Mar. 26, 1991 



[54] COMPOUNDS 

[75] Inventor: Richard M,. Hindley, Surrey, 
England 

[73] Assignee: Beecbam Group p.Lc., Brentford, 
England 

[21] Appl. No.: 457;272 

[22] Filed: Dec. 27, 1989 

Related U.S. Application Data 

[63] Continuation-in-part of Ser. No. 238,764, Aug. 30, 
1988, abandoned. 

[30] Foreign Application Priority Data 

Sep. 4, 1987 [GB] United Kingdom 8720825 

Nov. 30. 1987 [GB] United Kingdom 8727987 

Feb. 4, 1988 [GB] United Kingdom 8802454 

[51] Int a.5 C07D 417/12; A61K 31/125; 

A61K 31/44; A6 IK 31/55 

[52] U.S. CL 514/275; 514/342; 

514/367; 514/359; 544/332; 546/280; 548/161; 

548/181; 548/183 

[58] Field of Search 548/182, 181, 161; 

546/280; 544/332; 514/369, 367, 342, 275 

[56] References Cited 

FOREIGN PATENT DOCUMENTS 
008203 2/1980 European Pat. Off. . 
OTHER PUBLICATIONS 

Chemical and Pharmaceutical Bulletin, vol. 30, No. 10, 
Oct. 1982, pp. 3580-3600, Tokyo. JP; T. Sohda et al. 
"Studies on Antidiabetic Agents, (II. 1) Synthesis of 
5-[4-( I -methy lcyclo'hexylmethoxy)-benzyl]- 



thiazoIidine-2,4-dione (ADD-3878) and its Deriva- 
tives", pp. 3585-3588. 3590, 3591*. 
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[57] ABSTRACT 

Compoimds of formula (I): 




(I) 



NH 



or a tautomeric form thereof, or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically accept- 
able solvate thereof, wherein: 

A> represents a substituted or unsubstituted aromatic 
heterocyclyl group; 

R^ represents a hydrogen atom, an alkyl group, an 
acyl group, an aralkyl group, wherein the aryl 
moiety may be substituted or imsubstituted, or a 
substituted or unsubstituted aryl group; 

R2 and R^ each represent hydrogen, or Ri and R^ 
together represent a bond; 

A2 represents a benzene ring having in total up to five 
substituents; and 

n represents an integer in the range of from 2 to 6; 
pharmaceutical compositions containing such com- 
poimds and the use of such compounds and compo- 
sitions in medicine. 

55 Claims, No Drawings 
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NOVEL COMPOUNDS 

This application is a continuation-in-part of U.S. Ser. 
No. 238.764. filed Aug. 30, 1988, now abandoned. 5 

This invention relates to certain substituted thiazolid- 
inedione derivatives, to a process for preparing such 
compounds, to pharmaceutical compositions containing 
such compounds and to the use of such compounds and 
compositions in medicine. 10 

European Patent Applications, Publication Numbers 
0008203. 0139421. 0155845, 0177353, 0193256, 0207581 
and 0208420 relate to thiazolidinedione derivatives 
which are disclosed as having hypoglycaemic and 
hypolipidaemic activity. Chem. Pharm. Bull 30 (10) 
3580-3600 also relates to certain thiazolidinedione de- 
rivatives having hypoglycaemic and hypolipidaemic 
activities. 

It has now surprisingly been discovered that certain 
novel substituted-thiazolidxnedione derivatives show 
improved blood-glucose lowering activity and are 
therefore of potential use in the treatment and/or pro- 
phylaxis of hyperglycaemia and are of particular use in 
the treatment of Type II diabetes. 

These compounds are also indicated to be of potential 
use for the treatment and/or prophylaxis of other dis- 
eases including hyperlipidaemia, hypertension, cardior 
vascular disease and certain eating disorders. 

Accordingly, the present invention provides a com- 30 
pound of formula (I): 



Suitable values for A^ when it represents a 6- mem- 
bered aromatic heterocyclyl group include pyridyl or 
pyrimidinyl. 

Suitably R2 and R3 each represent hydrogen. 

Preferably, A* represents a moiety of formula (a), (b) 
or (c): 




(a) 



(b) 



(c) 



A»— N— (CH2)„-0 @ 



R2 r3 

CH— C - 
/ 



II 
O 



(I) 



NH 



35 



40 



or a tautomeric form thereof and/or a pharmaceuti- 
cally acceptable salt thereof, and/or a pharmaceutically 
acceptable solvate thereof, wherein: 
A » represents a substituted or unsubstituted aromatic 
heterocyclyl group; 

represents a hydrogen atom, an alkyl group, an 
acyl group, an aralkyl group, wherein the aryl 
moiety may be substituted or unsubstituted, or a 
substituted or unsubstituted aryl group; 
R2 and R3 each represent hydrogen, or R2 and R^ 5^ 

together represent a bond; 
A2 represents a benzene ring having in total up to five 

substituents; and 
n represents an integer in the range of from 2 to 6. 
Suitable aromatic heterocyclyl groups include substi- 55 
tuted or unsubstituted, single or fused ring aromatic 
heterocyclyl groups comprising up to 4 hetero atoms in 
each ring selected from oxygen, sulphur or nitrogen. 

Favoured aromatic heterocyclyl groups include sub- 
stituted or unsubstituted single ring aromatic heterocyc- eo 
lyl groups having 4 to 7 ring atoms, preferably 5 or 6 
ring atoms. 

In particular, the aromatic heterocyclyl group com- 
prises 1, 2 or 3 heteroatoms. especially 1 or 2, selected 
from oxygen, sulphur or nitrogen. $5 

Suitable values for A* when it represents a 5- mem- 
bered aromatic heterocyclyl group include thiazolyl 
and oxazolyl, especially oxazolyl. 



wherein: 

R^ and R* each independently represents a hydrogen 
atom, an alkyl group or a substituted or unsubsti- 
tuted aryl group or when R* and R^ are each at- 
tached to adjacent carbon atoms, then R^ and R^ 
together with the carbon atoms to which they are 
attached form a benzene ring wherein each carbon 
atom represented by R^ and R5 together may be 
substituted or unsubstituted; and in the moiety of 
formula (a) 
X represents oxygen or sulphur. 
Aptly, A I represents a moiety of the abovedefined 
formula (a). 

Aptly, Al represents a moiety of the abovedefined 
formula (b). 

Aptly. A* represents a moiety of the abovedefined 
formula (c). 

In one favoured aspect R*and R^ together represent 
a moiety of formula (d): 



(d) 



wherein R^and R?each independentiy represent hydro- 
gen, halogen, substituted or unsubstituted alkyl or alk- 
oxy. 

Suitably, R6 and R7 each independently represent 
hydrogen, halogen, alkyl or alkoxy. 

Favourably, R6 represents hydrogen. Favourably, 
R^represents hydrogen. 

Preferably, R^and R^ both represent hydrogen. 

In a further favoured aspect R^ and R^ each indepen- 
dentiy represent hydrogen, alkyl or a substituted or 
unsubstituted phenyl group and more favourably, R* 
and R5 each independently represent hydrogen, alkyl or 
phenyl. 

Preferably, for th^ moiety of formula (a), R* and R5 
together represent the moiety of formula (d). 

Preferably, for the moieties of formula (b) or (c), R^ 
and R5 both represent hydrogen. 

It will be appreciated that the five substituents of A^ 
include three optional substituents. Suitable optional 



R8 P9 
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substituents for the moiety A2 include halogen, substi- When used herein the terms 'alkyl' and *aIkoxy* relate 

tuted or unsubstituted alkyi or alkoxy. to groups having straight or branched carbon chains,- 

Favourably. represents a moiety of formula (e): containing up to 12 carbon atoms. 

When used herein the term *acyr includes alkylcarbo- 

. . (e) 5 nyl groups. Suitable alkyI groups are C1-C12 alkyI 

// \^ groups, especially Ci-Ca alkyI groups e.g. methyl, 

~\ y~~ ethyl, n-propyl, iso-propyl. n-bulyl, isobutyl or tert- 

yLX/ butyl groups. 

/ \ 9 Suitable substituents for any alkyl group include 

10 those indicated above in relation to the term "aryl". 
«/h^r^;« P8 o«H P9 ^ *i . Suitable pharmaceutically acceptable salts include 

SLfn K ndependently represent salts of the thiazolidinedione moiety, and. where appro- 

hydrogen halogen, substituted or unsubstituted priate, salts of carboxy groups. 
Sntt^w w°^p 8 p 9 .o^u ; A A Suitable pharmaceutically acceptable salts of the thia- 

Suitably R8 and R9 each mdependently represent 15 zolidinedione moiety include metal salts especially al- 

RWh r^^^^^^^ ^^^^^--^^y' kali metal salts such as the lithium, sodium ^and p^tS- 

each represent hydrogen. sium salts. 

rIr^^^L^.r '^P'^'" ^^^S^^^' Favourably. X Suitable pharmaceutically acceptable salts of carboxy 
in^ni « ♦ . - ^°"PS include metal salts, such as for example alumin- 

In one preferred aspect the pr^ent mvenUon pro- 20 alkaU metal salts such as sodium or potassium, 

^helo^^f™^^ ml "^"^ ^^^^ ^^^^ ^ ^<^^ tSagnesium 

the scope of formula (1). of formula (11): and ammonium or substituted ammonium saltsffor ex- 
ample those with lower alkylamines such as triethylam- 

R> .x^*^^ o hydroxy alkylamines such as 2-hydroxyethylamine. 

L i-iL_fCH > -o-JL ^ Lt I // bis-(2.hydroxyethyi)-amine or tri-{2.hydroxyethyl). 
K^nvn u— IP — j_cH^c— amine, cycloalkylamines such as bicyclohexylamine, or 

S NH ^th procaine, dibenzylpiperidine, N-benzyl-)3-phene- 

\9 thylamine, dehydroabietylamrae, N.N'-bisdehy- 

o droabietylamine, glucamine, N-methylglucamine or 
bases of the pyridine type such as pyridine, collidine or 

or a tautomeric form thereof, and/or a pharmaceuti- quinoline. 

cally acceptable salt thereof and/or a pharmaceutically Suitable pharmaceutically acceptable solvates in- 
acceptable solvate thereof, wherein A>, Rl, R2, R3, and hydrates. 

n are as defined in relation to formula (I) and R^ and R9 ,5 ^ further aspect the present invention also provides 

are as defined in relation to formula (e). * process for the preparation of a compound of formula 

Suitably, n represents an integer 2, 3 or 4, notably 2 or ^ tautomeric form thereof, and/or a pharmaceuti- 

3 and especially 2. cally acceptable salt thereof, and/or a pharmaceutically 

Suitably, R> represents hydrogen, alkyl, acyl, espe- acceptable solvate thereof, which process comprises 

cially acetyl, or benzyl. ^ reacting a compound of formula (Ilf): 

When R» represents an alkyl group, examples of such 

alkyl groups include methyl and isopropyl. Preferably. ,^2 Oil) 

R' represents a methyl group. " 

As indicated above a compound of formula (I) may 
exist in one of several tautomeric forms, all of which are 45 
encompassed by the present invention. It will be appre- 
ciated that the present invention encompasses all of the 
isomeric forms of the compounds of formula (I) and the 

pharmaceutically acceptable salts thereof, including wherein R2 P3 «ri^ a2 o~ 00 ^-r, ^ • w 

Suitable substituents for any heterocyclyl group in- 
clude up to 4 substituents selected from the group con- 
sisting of: alkyl, alkoxy. aryl and halogen or any two 

substituents on adjacent carbon atoms, together with 55 a'— N— (CH:)„— o 
the carbon atoms to which they are attached, may form 

tL^Zl^nl^:.^?^^^^^ ^ J^''^''"*' and wherein wherein Ri , Ai, and n are as defined in relation to 

the carbon atoms of the aryl group represented by the formula (I), with an appropriate reagent capable of 

said two substituents may themselves be substituted or converting R^ to the said moiety (0 and thereafter, if 

unsubstituted. . ^ . , 60 required, carrying out one or more of the following 

When used herem the term 'aryl' mcludes phenyl and optional steps: 

naphthyl optionally substituted with up to five, prefera- (i) converting a compound of formula (I) to a further 

bly up to three, groups selected from halogen, alkyl. compound of formula (I); 

phenyl, alkoxy. haloalkyi, hydroxy, amino, nitro. car- (ii) preparing a pharm'aceutically acceptable salt of 

boxy alkoxycarbonyl. aikoxycarbonylalkyl, aJkylcar- 65 the compound of formula (I) and/or a pharmaceutically 

bonyloxy. or alkylcarbonyl groups. acceptable solvate thereof. 

When used herein the term 'halogen* refers to fiuo- Suitably. R*' represents R>HN-(CH2)n—0— wherein 

nne. chlonne. bromine and iodine; preferably chlorine. R» and n are as defined in relation to formula (I). 




5,002,953 



Suitably, when R^is R*HN-(CH2)n — O— , an appro- 
priate reagent capable of converting R" to a moiety (0 
is a compound of formula (IV): 



wherein R^, R} and are as defined in relation to 
formula (I) and R' is hydrogen or a nitrogen protecting 
group, with a compound of formula (VI): 



(IV) 5 



wherein A Us as defined in relation to formula (I) and 
R* represents a leaving group. 

A suitable leaving group R' includes a halogen atom, 
preferably a chlorine or bromine atom, or a thioalkyl 10 
group for example a thiomethyl group. 

The reaction between the compound of formula (III) 
and the appropriate reagent may be carried out under 
conditions suitable to the particular compound of for- 
mula (III) and the reagent chosen; thus for example the 15 
abovementioned reaction between a compound of for- 
mula (III) wherein R*' represents R* HN-(CH2)n— O — 
and the compound of formula (IV). may be carried out 
in any suitable solvent, for example tetrahydrofuran, at 
a temperature in the range of between 0* and 60* C, 20 

A compound of formula (III) may be prepared from 
a compound of formula (V): 



(V) 



25 



CHO 



35 



40 



wherein A^ is as defined in relation to the compound of 30 
formula (I) and R'' is a moiety R**, or a moiety convert- 
ible to a moiety R«; by reaction of the compound of 
formula (V) with 2,4-thiazolidinedione; and thereafter if 
required carrying out one or more of the following 
optional steps: 

(i) reducing a compound of formula (III) wherein R2 
and R3 together represent a bond, into a compound of 
formula (III) wherein R^ and R^ each represent hydro- 
gen; 

(ii) converting a moiety R*to a moiety R«. 
The reaction between the compound of formula (V) 

and 2,4-thiazolidinedione will of course be carried out 
under conditions suitable to the nature of the compound 
of formula (V), in general the reaction being carried out 
in a solvent such as toluene, suitably at an elevated 45 
temperature such as the reflux temperature of the sol- 
vent and preferably in the presence of a suitable catalyst 
such as piperidinium acetate or benzoate. Favourably, 
in the reaction between the compound of formula (V) 
and 2,4-thiazolidinedione, the water produced in the 
reaction is removed from the reaction mixture, for ex- 
ample by means of a Dean and Stark apparatus. 

When R« represents R'HN-{CH2)n— O— , a suitable 
value for R* is a hydroxyl group. 

The moiety R* may be converted to the moiety R** by 55 
any suitable means, for example when R* represents a 
hydroxyl group and R" represents RIHN(CH2)n — O — 
the appropriate conversion may be carried out by cou- 
pling a compound of formula (VA): 



50 



60 



R2 R3 



(VA) 



@ CH— C ^ 



HO 



N— R' 



65 



R»NR'(CH2);,— OH 



(VI) 



wherein R^ and n are as defmed in relation to formula 
(I) and RJf is hydrogen or a nitrogen protecting group, 
in the presence of a suitable coupling agent; and thereaf- 
ter, if required, carrying out one or more of the follow- 
ing optional steps: 

(i) reducing a compound of formula (III) wherein R^ 
and R^ together represent a bond, to a compound of 
formula (III) wherein R2 and R^ each represent hydro- 
gen; 

(ii) removing any nitrogen protecting group. 

A suitable coupling agent for the coupling reaction 
between the compound of formula (VA) and (VI) is 
provided by diethylazodicarboxylate and triphenyl- 
phosphine. The coupling reaction may be carried out in 
any suitable solvent at a low to medium temperature, 
for example in tetrahydrofuran at a temperature in the 
range of between 0* and 60* C. 

One example of the preparation of a compound of 
formula (VA) is that wherein a compound falling within 
formula 

(v) of particular formula (VII): 



,CHO 



(VII) 



R"" 



wherein A^ is as defined in relation to formula (I), and 
R^ * represents a hydroxyl group or a protected hy- 
droxyl group, is reacted with 2,4-thiazolidinedione; and 
thereafter if required removing any protecting group. 

Preferably, Rii represents a benzyloxy group. 

Suitable conditions for the reaction between a com- 
pound of formula (VII) and 2,4.thiazolidinedione are 
those defined above in relation to the reaction between 
the compounds of formula (V) and 2,4-thiazolidined- 
ione. 

The compounds of formula (IV), (VI) and (VII) are 
either known compounds or are prepared using meth- 
ods analogous to those used to prepare known com- 
pounds. 

Suitable protecting groups in any of the abovemen- 
tioned reactions are those used conventionally in the. 
art. ThuSi for example, a suitable nitrogen protecting 
group is a benzyl group or a benzyloxycarbonyl group 
and a suitable hydroxyl protecting group is a benzyl 
group. 

The methods of formation and removal of such pro- 
tecting groups are those conventional methods appro- 
priate to the molecule being protected. Thus for exam- 
ple when R'l represents a benzyloxy group such group 
may be prepared by treatment of the appropriate com- 
pound of formula (VII), wherein R>* is a hydroxyl 
group with a benzyl halide, such as benzyl bromide, and 
thereafter when required the benzyl group may be con- 
veniently removed using a mild ether cleavage reagent 
such as trimethylsilyliodide. 

A compound of formula (I), or a tautomeric form 
thereof, and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
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thereofi may also be prepared by reacting a compound 
of formula (VIII): 



8 



A'— N-(CH2)«-0" 



n 



(VIII) 



150* O, suitably in the presence of a base such as so- 
dium hydride or potassium carbonate. 

In the compound of formula (IX) may also repre- 
sent a hydroxyl group. 

When R« in the compound of formula (IX), repre- 
sents a hydroxyl group a particularly appropriate rea- 
gent is a compound of the above defined formula (X) or 
a compound of formula (XA): 



wherein R* , A* . A^. and n are as defined in relation to 
formula (I) with 2,4-thiazolidinedione; and thereafter if 
required carrying out one or more of the following 
optional steps: 

(i) converting a compound of formula (I) into a fur- 
ther compound of formula (I); 

(ii) preparing a pharmaccutically acceptable salt of a 
compound of formula 0) and/or a pharmaceutically 
acceptable solvate thereof. 

The reaction between a compound of formula (VIII) 
and 2,4-thiazolidinedione may suitably be carried out 
under analogous conditions to those used in the reaction 
between a compound of fonnula (V) and 2,4-thiazoli- 
dinedione. 

A compound of formula (VIII) may be prepared by 
reacting a compound of formula (IX): 



10 



R' 

A>— N— (CH2)a— ORJ' 



(XA) 



IS 



20 



25 



H 



OX) 



30 



35 



40 



45 



wherein A^ is as defined in relation to formula (I) and 
R'' is as defined in relation to formula (III), with an 
appropriate reagent capable of converting R« to the 
above defined moiety (f). 

Suitable values for R** include those described above 
in relation to the compound of formula (III). Thus R^ 
may represent RiHN.(CH2)n— O— , as defined above, 
and hence the appropriate compound of formula (IX) 
may be reacted with a reagent of the abovedefined 
fonnula (IV) to provide the required compound of 
fonnula (VIII). 

Suitable reaction conditions for the reaction of the 
compound of formula (IX) and the appropriate reagent 
may include those described above in relation to the 
preparation of compound (III) with the said appropriate 
reagent. 

Preferably, for the compound of formula (IX), R« 
represents a leaving group, especially a fluorine atom. 
NVhen R** represents a leaving group, preferably a fluo- 
rine atom, a particularly appropriate reagent is a com- 
pound of formula (X): 



55 



R» 

A'— N— (CH2)fl— OH 



PO 



60 



wherein R» . A*, and n are as defined in relation to 
fonnula (I). 

The reaction between the compounds of formulae 
(IX) and (X) may be carried out under any suitable 
conditions, for example in a solvent such as dimethyl- 
formamide or dimethylsulphoxide at an elevated tem- 
perature for example in the range of between 100* to 



65 



wherein Al , Ri and n are as defined in relation to for- 
mula (X) and Rx represents a tosylate or mesylate group. 

The reaction between the compound of fonnula (IX) 
wherein R« is a hydroxyl group and the reagent of the 
abovedefined formula (X) may suitably be carried out in 
an aprotic solvent, such as tetrahydrofuran, at low to 
medium temperature, for example at ambient tempera- 
ture, and preferably in the presence of a coupling agent 
such as that provided by triphenylphosphine and die- 
thylazodicarboxylate. 

The reaction between the compound of formula (IX), 
wherein R^is a hydroxyl group, and the reagent of the 
abovedefined formula (XA) may be carried out in an 
aprotic solvent, such as dimethylformamide, at a low to 
elevated temperature, for example in the range of from 
50' C. to 120* C. and preferably in the presence of a 
base, such as sodium hydride. 

• The compound of formula (XA) may be prepared 
from the corresponding compound of formula (X) by 
reaction with either a tosyl halide or a mesyl halide in a 
solvent such as pyridine. 

The compounds of formula (IX) are known com- 
pounds or compounds prepared by methods analogous 
to those used to prepare known compounds, for exam- 
ple 4-fluorobenzaidehyde and 4-hydroxybenzaldehyde 
are known commercially available compounds. 

The reagent of formula (X) may be prepared by react- 
ing a compound of the hereinabove defined formula 
(IV), with a compound of the hereinbefore defined 
formula (VI) and thereafter if required removing any 
nitrogen protecting group using the appropriate con- 
ventional conditions. 

The reaction between the compounds of fonnula (IV) 
^d (VI) may be carried out under any suitable condi- 
tions, such as in solvent, for example in an aprotic sol- 
vent such as tetrahydrofuran, at a low to medium tem- 
perature, for example a temperature in the ranee of 
from 0' to 60' C. 

Favourably when R* represents hydrogen the reac- 
tion is carried out using the compound of formula (VI) 
as a solvent at a low to elevated temperature, suitably an 
elevated temperature such as in the range of between 
100' and 170- C. 

The abovementioned conversion of a compound of 
formula (I) into a further compound of formula (I) in- 
cludes the following conversions: 

(a) reducing a compound of formula (I) wherein R2 
and R^ together represent a bond, to a compound of 
formula (I) wherein R^ and R3 each represent hydrogen; 
and 

(b) converting one group Ri into another group R*. 
The conversion of a compound of formula (I) to a 

further compound of formula (I) may be carried out by 
using any appropriate conventional procedure. 
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A suitable reduction method for the abovementioned 
conversion (a) includes catalytic reduction or the use of 
a meial/solvent reducing system. 

Suitable catalysts for use in the catalytic reduction 
are palladium on carbon catalysts* preferably a 10% 5 
palladium on charcoal catalyst; the reduction being 
carried out in a solvent, for example dioxan, suitably at 
ambient temperature. 

Suitable metal/solvent reducing systems include 
magnesium in methanol. 10 

The abovementioned reduction of a compound of 
formula (III) wherein and together represent a 
bond to a compound of formula (HI) wherein R2 and 
R3 each represent hydrogen, may be carried out under 
analogous conditions to those referred to above in con- 15 
version (a) of the compound of formula (I). 

In the abovementioned conversion (b)» suitable con- 
versions of one group R* into another group Ri includes 
converting a group R* which represents hydrogen into 
a group Ri which represents an acyl group. 20 

The conversion of a compound of formula (I) 
wherein Ri represents hydrogen into a compound of 
formula (I) wherein R* represents acyl may be carried 
out using any appropriate conventional acylation proce- 
dure, such as by treating an appropriately protected 25 
compound of formula (I) with an acylating agent. For 
example acetic anhydride may be used to prepare the 
compound of formula (I) wherein R* is acetyl. 

It will be appreciated that in the abovementioned 
conversions (a) and (b), any reactive group in the com- 30 
pound of formula (I) would be protected, according to 
conventional chemical practice, where necessary. 

Where appropriate the isomeric forms of the com- 
pounds of formula (I) and the pharmaceutically accept- 
able salts thereof may be prepared as individual isomers 35 
using conventional chemical procedures. 

As mentioned above the compounds of the invention 
are indicated as having useful therapeutic properties: 

The present invention accordingly provides a com- 
pound of formula (I), or a tautomeric form thereof and- 40 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, for use as 
an active therapeutic substance. 

Thus the present invention provides a compound of 
formula (I), or a tautomeric form thereof and/or a phar- 45 
maceutically acceptable salt thereof and/or a pharma- 
ceutically acceptable solvate thereof, for use in the 
treatment of and/or prophylaxis of hyperglycaemia. 

In a further aspect the present invention also provides 
a compound of formula (I); or a tautomeric form thereof 50 
and/or a pharmaceutically acceptable salt thereof and- 
/or a pharmaceutically acceptable solvate thereof, for 
use in the treatment and/or prophylaxis of hyperlipida- 
emia. 

As indicated hereinbefore the present invention also 55 
provides a compound of formula (I) or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof for use in the treatment of hypertension, cardio- 
vascular disease and certain eating disorders. 60 

A compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof, may be administered per se or, preferably, as a 
pharmaceutical composition also comprising a pharma- 65 
ceutically acceptable carrier. 

Accordingly, the present invention also provides a 
pharmaceutical composition comprising a compound of 



the general formula (I), or a tautomeric form thereof, or 
a pharmaceutically acceptable salt thereof, or a pharma- 
ceutically acceptable solvate thereof, and a pharmaceu- 
tically acceptable carrier therefor. 

As used herein the term 'pharmaceutically accept- 
able' embraces compounds, compositions and ingredi- 
ents for both human and veterinary use: for example the 
term 'pharmaceutically acceptable salt* embraces a 
veterinarily acceptable salt. 

The composition may, if desired, be in the form of a 
pack accompanied by written or printed instructions for 
use. 

Usually the pharmaceutical compositions of the pres- 
ent invention will be adapted for oral administration, 
although compositions for administration by other 
routes, such as by injection and percutaneous absorp- 
tion are also envisaged. 

Particularly suitable compositions for oral adminis- 
tration are unit dosage forms such as tablets and cap- 
sules. Other fixed tmit dosage forms, such as powders 
presented in sachets, may also be used. 

In accordance with conventional pharmaceutical 
practice the carrier may comprise a diluent, filler, dis- 
integrant, wetting agent, lubricant, colourant, flavou- 
rant or other conventional adjuvant. 

Typical carriers include, for example, microcrystal- 
line cellulose^ starch, sodium starch glycollate, polyvi- 
nylpyrrolidone, polyvinylpolypyrrolidonci magnesium 
stearate, sodium lauryl sulphate or sucrose. 

Most suitably the composition will be formulated in 
unit dose form. Such unit dose will normally contain an 
amount of the active ingredient in the range of from 0. 1 
to 1000 mg, more usually 0. 1 to 500 mg, and more espe- 
cially 0.1 to 250 mg. 

The present invention further provides a method for 
the treatment and/or prophylaxis of hyperglycaemia in 
a human or non-human mammal which comprises ad- 
ministering an effective, non-toxic, amount of a com- 
pound of the general formula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof to a hyperglycaemic human or non-human 
mammal in need thereof. 

The present invention further provides a method for 
the treatment of hyperlipidaemia in a human or non- 
human mammal, which comprises administering an 
effective, non-toxic, amount of a compound of formula 
(I), or a tautomeric form thereof and/or a pharmaceuti- 
cally acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, to a hyperlipidaemic human 
or non-human mammal in need thereof. 

Conveniently, the active ingredient may be adminis- 
tered as a pharmaceutical composition hereinbefore 
defined, and this forms a particular aspect of the present 
invention. 

In the treatment and/or prophylaxis of hyperglyca- 
emic humans, and/or the treatment and/or prophylaxis 
of hyperlipidaemic human, the compound of the gen- 
eral formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a phar- 
maceutically acceptable solvate thereof, may be taken 
in doses, such as those described above, one to six times 
a day in a manner such that the total daily dose for a 70 
kg adult will generally be in the range of from O.l to 
6000 mg, and more usually about 1 to 1500 mg. 

In the treatment and/or prophylaxis of hyperglyca- 
emic non-human mammals, especially dogs, the active 
ingredient may be adminstered by mouth, usually once 
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or twice a day and in an amount in the range of from 
about 0.025 mg/kg to 25 mg/kg, for example 0.1 mg/kg 
to 20 mg/kg. Similar dosage regimens are suitable for 
the treatment and/or prophylaxis of hyperlipidaemia in 
non-human mammals. 

The dosages regimens for the treatment of hyperten- 
sion, cardiovascular disease and eating disorders will 
generally be those mentioned above in relation to 
hyperglycaemia. 

In a further aspect the present invention provides the 
use of a compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof, for the manufacture of a medicament for the 
treatment and/or prophylaxis of hyperglycaemia. 

The present invention also provides the use of a com- 
pound of formula (I), or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate thereof, for tlie 
manufacture of a medicament for the treatment and/or 
prophylaxis of hyperlipidaemia, hypertension, cardio- 
vascular disease or certain eating disorders. 

The following Procedures and Examples illustrate 
the invention but do not limit it in any way. 

PREPARATION 1 

4-[2-{N-Methyl.N-(2-ben20thiazplyl)amino)ethoxy]- 
benzaldehyde 



12 



(IH, broad s, exchanges with D2O; 6.8-7.6 (4H, com- 
plex). 

PREPARATION 3 

4-[2-(N-Methyl-N-(2.benzoxa2oIyl)amino)ethoxy]ben- 
zaldehyde 



10 




IS 



20 



25 




CHO 



30 



35 



A mixture of 4-fluorobenzaIdehyde (1.5g) and 2[N- 
methyl-N-{2-ben20thiazolyl)amino]ethanol (2.4g) in 

sulphoxide (50 ml) containing anhydrous potassium 
carbonate (2 g) was stirred at 100* C. for 24 hours. The 
mixture was cooled to room temperature and added to 40 
water (300 ml). The aqueous solution was extracted 
with diethyl ether (2x300 ml). The organic extracts 
were washed with brine (1x300 ml), dried (MgS04), 
filtered and evaporated to dryness. The title compound 
was obtained as a waxy solid following chromatogra- 45 
phy on silica-gel in 1% methanol in dichloromethane. 

IH NMR a (CDCI3) 3.2 (3H, s); 3.8 (2H, t); 4.2 (2H. 
t); 6.8-7.8 (8H, complex); 9.8 (IH. s). 



PREPARATION 2 
2-[N-Methyl-N-(2-benzothiazolyl)amino]ethanol 




OH 



50 



55 



To a solution of 2-[N-methyl.N-(2-benzoxazolyl) 
aminojethanol (9.6 g), triphenylphosphine (13.1 g) and 
4-hydroxybenzaldehyde (6.1 g) in dry tetrahydrofuran 
(150 ml) was added dropwise a solution of diethyl 
azodicarboxylate (9.0 g) in dry tetrahydrofuran (30 ml), 
under a blanket of nitrogen with stirring at room tem- 
perature. The solution was stirred overnight at room 
temperature following which the solvent was removed 
under reduced pressure. The residue was dissolved in 
diethyl ether (300 ml), filtered and the ether solution 
was washed with dilute sodium hydroxide solution (200 
ml), saturated brine (200 ml), dried (MgS04), filtered 
and the solvent evaporated. The title compound (mp 
97'-98' C.) was obtained after chromatography on sili- 
ca-gel, eluting with dichloromethane. *H NMR 5 
(CDCI3) 3 30 (3H, s); 3.85 (2H, t); 4.30 (2H, t) 6.80-7.85 
(8H. complex); 9.85 (IH, s). 

PREPARATION 4 
2-[N-Methyl-N-(2-benzoxazolyl)amino]ethanol 



.CH3 



OH 



A mixture of 2-chlorobenzothia2ole (8.5 g) and 2- 
methylaminoethanoi (20 ml) was heated at 120' C. 
under pressure in a sealed, glass lined, stainless steel 60 
reaction vessel for 18 hours. After cooling, the oil was 
added to water (100 ml), extracted with dichlorometh- 
ane (2x100 ml), the organic extracts were dried 
(MgS04), filtered and evaporated to dryness Chroma- 
tography of the residual oil on silica-gel in 21% metha- 65 
nol in dichloromethane gave the title compound which 
was used in Preparation 1 without further purification. 
>H NMR 5 (CDCI3) 3.15 (3H. s); 3.4-4.0 (4H, ^); 4.7 



A solution of 2-chlorobenzoxazole (15.4 g) in dry 
tetrahydrofuran (50 ml) was added dropwise to an ice 
cooled solution of 2-methylaminoethanol (15.0 g) in dry 
tetrahydrofuran (100 ml) with stirring and protection 
from atmospheric moisture. The mixture was stirred at 
0' C. for 1 hour, allowed to warm to room temperature 
and stirred for a further 2 hours. The solvent was re- 
moved under reduced pressure, the product was dis- 
solved in ethyl acetate (200 ml) and washed with brine 
(2x150 ml). The organic layer was dried (MgS04), 
filtered and the solvent evaporated. Chromatography of 
the residue on silica-gel in dichloromethane gave the 
title compound (mp 62*-3* C.) which was used in Prep- 
aration 3 without further purification. 

'H NMR 6 (CDCI3) 3.12 (3H s); 3.4-4.0 (4H, m); 4.7 
(IH, s, exchanges with D2O); 6.8-7.4 (4H, complex). 

PREPARATION 5 

4-[2-(N-Methyl-N-(2-pyrimidinyl)amino)ethoxy]ben- 
zaldehvde 




CHO 
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A mixture of 4-fluorobenzaldehyde (12 ml) and 2-[N- 
methyl-N-(2-pyrimidinyl)amino]ethanol (10.05 g) in dry 
dimethyl sulphoxide (50 ml) containing anhydrous po- 
tassium carbonate (15 g) was stirred at 120* C. for 6 
hours. The mixture was cooled to room temperature 
and added to water (200 ml). The aqueous solution was 
extracted with ethyl acetate (2x300 ml), the organic 
extracts washed with brine, dried (MgS04) and evapo- 
rated. The title compound was obtained as an oil fol- 
lowing chromatography on silica-gel in 2% methanol in lo 
dichloromethane. 

«H NMR 8 (CDCI3) 3-3 (3H. s); 3.8-4.4 (4H. com- 
plex); 6.5 (IH, t); 7.0 (2H, d); 7.8 (2H, d); 8.3 (2H, d); 9.9 
(IH. s). 

PREPARATION 6 
2-[N-Methyl-N-{2-pvrimidinyl)amino]ethanol 



14 



ml) by an analogous procedure to that described in 
Preparation 7 

IH NMR 6 (CDCI3) 3.1 (3H. 2); 3.4-3.0 (4H. m); 4.8 
(IH. broad s, exchanges with D2O); 6.4 (IH, d); 7.0 (IH, 
d). 

PREPARATION 9 
2-[N-MethyI-N-(2-(4-phenylthia2oIyl))amino]ethanol 




OH 




OH 



A mixture of 2-chIoropyrimidine (10 g) and 2- 
methylaminoethanol in dry tetrahydrofuran (100 ml) 
was boiled under reflux for 3 hours. The solution was 
cooled, water (200 ml) was added, the mixture extracted 
with dichloromethane, the organic extracts were dried 
(MgS04), filtered and evaporated to dryness. The resid- 
ual oil was used in Preparation 5 without further purifi- 
cation.' 

IH NMR 6 (CDCI3) 3.2 (3H, s); 3,5-3.9 (4H, m); 4.6 
(IH, s. exchanges with D2O); 6.4 (IH, t); 8.2 (2H, d). 

PREPARATION 7 

2-N-Methyl-N-(2-[4,5-diraethylthiazolyl])anuno]e^ 
thanol 



CH3 N 



.CH3 



OH 



A solution of 2-chloro-4,5-dimethylthia2ole (13.2 g) 
and 2-methylaminoethanol (40 ml), in pyridine (100 ml) 
was boiled under reflux for 20 hours. After cooling, the 
oil was added to water (300 ml) and extracted with 
ethyl acetate (3x200 ml). The organic extracts were 
washed with brine (2X200 ml), dried (MgS04), filtered 
and evaporated to dryness to leave the title compound 
which was used in Preparation 14 without further puri- 
fication. 

IH NMR 6 (CDCb) 2. 15 (3H, s); 2.20 (3H, s); 3. 1 (3H, 
s); 3.4-3.9 (4H, m); 5.25 (IH, broad s. exchanges with 
D2O), 

PREPARATION 8 
2-[N-Methyl-N-(2-thiazolyI)amino]ethanoI 



The title compound was prepared as an oil from 2- 
20 chloro-4-phenylthia2ole (13.5 g) and 2-methylaminoe- 
thanol (40 ml) by an analogous procedure to that de- 
scribed in Preparation 7. 

IH NMR 6 (CDCI3) 3.15 (3H, s); 3.6-4.0 (4H, m); 4.6 
25 (IH, broad s, exchanges with D2O); 6.7 (IH, s); 7.2-7.9 
(5H, complex). 



30 



35 



PREPARATION 10 

2.[N-Methyl-N-(2-(4-phenyl-5-methylthiazolyl)- 
)aniino]ethanol 



N 



^CH3 



OH 




CH3 



OH 



^ The title compound was prepared as an oil from 2- 
chloro-4-phenyl-5-methylthiazole (18.9 g) and 2- 
methylaminoethanol (50 ml) by an analogous procedure 
to that described in Preparation 7. 

45 >H NMR 6 (CDCI3) 2.38 (3H, s); 3.0 (3H, s); 
3.45-3.85 (4H, m); 5.1 (IH. 
broad s, exchanges v^dth D2O); 7.1-7.7 (5H, complex). 



50 



55 



PREPARATION 11 

2-[N-Methyl-N.(2-(4.methyl-5-phenylthiazoIyI)- 
)amino]ethanol 




r y-K 



.CHj 



OH 



60 



65 



The title compound was prepared as an oil from 2- 
bromothiazole (15 g) and 2-Omethylaminoeihanol (45 



The title compound was prepared as an oil from 2- 
chloro-4-methyl-5-phenyIthiazole (14.8 g) and 2- 
methylaminoethanol (40 ml) by an analogous procedure 
to that described in Preparation 7. 

IH NMR S (CDCI3) 2.35 (3H, s); 3.1 (3H, s); 3.5-4.0 
(4H, m); 5.1 (IH, broad s, exchanges with D2O); 7.1-7.5 
•(5H, complex). 
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16 



CHj. 




OH 



10 



The tital compound was prepared, by an analogous 
procedure to that described in Preparation 1, and was 
used in the next stage without further purification. 

>H NMR 5 (CDCb) 2.25 (3H, s); 3.1 (3H, s); 
3.55-3.95 (4H. m); 4.9 (IH, broad s, exchanges with 15 
D2O); 6.1 (IH, s). 

PREPARATION 13 
2-[N-MethyI-N-[2- (5.phenyloxazolyI)]animo]ethanol 

20 



The title compound was prepared from 2-(N-methyl-N- 
(2-thia2olyl)amino]ethanol (10.7 g) and 4-nuoroben- 
zaldehyde (15.9 g) by an analogous procedure to that 
described in Preparation 5. 

IH NMR 6 (CDCI3) 3.15 (3H. s); 3.9 (2H, t); 4.4 (2H, 
t); 6.5 (IH, d); 7.0 (2H. d); 7,15 (IH, d); 7.8 (2H, d); 9.9 
(IH, s). 

PREPARATION 16 
4-[2-(N-Methyl-N-(2-(4-phenylthiazolyl)amino)ethox- 



y)]benzaldehyde 





OH 



A solution of 2-chloro-5-phenyloxazole (8.3 g) and 
2-methylaminoethanoI (30 ml) was stirred at 50* C. for 
10 minutes. After cooling the oil was added to water 
(250 ml) and extracted with ethyl acetate (2x 150 ml). 
The organic extracts were washed with brine (2X 100 
ml), dried (MgS04), filtered and evaporated to dryness 
to leave the title compound (m.p. 73 •-75* C). 

IH NMR 6 (CDCI3) 3.2 (3H, s); 3.6 (2H, t); 3.85 (2H, 
t); 3.9 (IH, broad s. exchanges with D20); 7.0 (IH, s); 7 
2-7.55 (5H, complex). 

PREPARATION 14 

4-[2.(N-Meihyl-N-(2-(4,5-dimethylthiazoIyl)amino) 
ethoxy)]benzaldehyde 



The title compound was prepared from 2-[N-methyl-N- 
(2-(4-phenylthiazoIyl))amino]ethanol (16.1 g) and 4- 
fluorobenzaldehyde (17.4 g) by an analogous procedure 
25 to that described in Preparation 5. ' 
iH NMR 8 (CDCI3) 3.2 (3H, s); 3.95 (2H, t); 4.3 (2H. 
t); 6.7 (IH, s); 6.95-7.9 (9H, complex); 9.9 (IH, s). 

PREPARATION 17 

2-(N-MethyI-N-(2-(4-phenyl-5.methylthiazolyl)amino) 
ethoxy) Ibenzaldehyde 



35 



40 




CHO 




CHO 



45 



CH3 N 

The title compound was prepared from 2-[N-methyI- 50 
N(2-(4,5-dimeihylthiazoIyl))amino]ethanol (13.2 g) and 
4-fluorobenzaldehyde (23.1 g) by an analogous proce- 
dure to that described in Preparation 5. 

»H NMR 6 (CDCI3) 2. 15 (3H, s); 2.2 (3H. s); 3.18 (3H. 
s): 3.8 (2H, t); 4.3 (2H, t); 7.0 (2H. d); 7.8 (2H. d); 10.0 
(IH. s). 

PREPARATION 15 

4-[2-(N-Methyl-N-(2-thia2olyl)amino)ethoxy]benzalde- 
hyde 



The title compound was prepared from 2-[N-methyI-N- 
(2-(4-phenyl-5-methylthiazolyI))amino]ethanol (13 g) 
and 4-nuorobenzaldehyde (9.8 g) by a similar procedure 
to that described in Preparation 5. 

>H NMR 6 (CDCI3) 2.35 (3H, s); 3.1 (3H. s); 3.8 (2H, 
t); 4.2 (2H, t); 6.85-7.8 (9H, complex); 9.85 (IH, s). 

PREPARATION 18 

4-[2-(N-MethyI-N-(2-(4-methyl-5-phenyl-thiazoIyI. 
)amino) ethoxy)]benzaldehyde 



CHO 



55 



60 





CHO 



The title compound was prepared from 2-[N-methyl-N- 
(2-(4methyl-5-phenylthiazolyI))amino]ethanol (13 g) 
and 4-fluorobenzaldehyde (13 g) by an analogous proce- 
65 dure to that described in Preparation 5. 

IH NMR 6 (CDCb) 2.36 (3H. s); 3.2 (3H. s); 3.9 (2H, 
t); 4.35 (2H. t); 7.05 (2H, d); 7.2-7.5 (5H, complex); 7.85 
(2H, d); 9.95 (IH, s). 
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4-[2-(N-MethyI-N-(2-(4-methylthiazolyl))amino)ethox- 
y]benzaldehyde 



18 

PREPARATION 22 



4-[2-(N-MethyI-N-2-(4,5-dimethyloxazolyI)]amino) 
ethoxy]benzaIdehyde 



CH3, 




10 




CH3. ^ N 



CH3 



CHO 



The title compound was prepared from 2-[N^ethyl-N- 
(2-(4-methyIthia2olyl))amino]ethanol (12 g) and 4- 15 
fluorobenzaldehyde (14.3 g) by an analogous procedure 
to that described in Preparation 5. >H NMR 4 (CDCI3) 
2,25 (3H, s); 3.2 (3H. s); 3.9(2H, t); 4.3 (2H, t); 6.1 (1H» 
s); 7.05 (2H, d); 7.85 (2H, d); 9.95 (IH, s). 20 

PREPARATION 20 

4-[2-(N.MethyI-N-[2-(5-phenyIoxa2olyl)lamino)ethox- 

yjbenzaldehyde ^5 




CHO 



The title compound was prepared from 2-[N-methyl-N- 
(2-(5-phenyIoxazolyI))amino]ethanol (9.3 g) and 4- 
fluorobenzaldehyde (7.9 g) by an analogous procedure 
to that described in Preparation 5. 

IH NMR 6 (CDCh) 3.25 (3H, s); 3.85 (2H, t); 4.3 {2H, 
t); 6.95-7.6 (8H, complex); 7.8 (2H. d); 9.9 (IH. s). 

PREPARATION 21 

2-[N-Methyl.N-[2-(4,5-dimethyloxazolyI)]amino]e- 
thanol. 



30 



35 



CH3 N 



.CH3 



45 



50 



OH 



60 



A solution of 2-chloro-4.5-dimethyloxazoIe (5 g) and 55 
2-methylaminoethanoI (15 ml) was stirred at 120* C, for 
40 minutes. After cooling the oil was added to water 
(200 ml) and extracted with dichloromethane (3x200 
ml). The organic extracts were washed with brine 
(2x .100 ml), dried (MgS04). filtered and evaporated to 
dryness to leave the title compound as a waxy solid, 
which was used in Preparation 22 without further puri- 
fication. 

>H NMR 6 (CDCI3) 1.95 (3H. s); 2,10 (3H. s); 3.05 
(3H, s); 3.5 (2H, t); 3.8 (2H, t); 4.4 (IH. broad s, ex- 
changes with D2O). 



65 



To a stirred solution of 2-(N-methyl-N-[2-(4,5dime- 
thyloxazolyl)amino]ethanol (2.7 g) in DMF (60 ml), 
under an atmosphere of nitrogen, was added portion- 
wise sodium hydride (0.7 g; 60% dispersion in oil). 
After the vigorous reaction had subsided, 4-fluoroberi- 
zaldehyde (2.9 g) was added and the reaction mixture 
was heated to 80" C. for 16 hours. After cooling, the 
mixture was added to water (400 ml). The aqueous 
solution was extracted with diethyl ether (3x250 ml). 
The organic extracts were washed with brine (2X 100 
ml), dried (MgS04), filtered and evaporated to dryness. 
The title compound was obtained as an oil following 
chromatography of the residue on silica-gel in !% 
methanol in dichloromethane. 

m NMR 6 (CDCb) 1.95 (3H. s); 2.15 (3H, s); 3.15 
(3H, s); 3.8 (2H, t); 4.25 (2H, t); 7.0 (2H, d); 7.9 (2H, d); 
10.0 (IH, s). 

PREPARATION 23 

2-(N-(2-Ben20xazolyl)-N-methylamino)ethanol 
4-toluenestilphonyl ester 



CH3 




40 



4-ToluenesulphonyI chloride (19.0 g) was added por- 
tionwise to a solution of N-(2-benzoxa2olyl)-N- 
methylaminoethanol (19.2 g) in dry pyridine (100 ml) at 
room temperature. The mixture was stirred at room 
temperature for 3 hours, added to water (500 ml) and 
extracted with dichloromethane (3x250 ml). The com- 
bined extracts were washed with 2M hydrochloric acid 
(3X250 ml), saturated sodium bicarbonate solution (250 
ml) and brine (250 ml), dried (MgS04), filtered and 
evaporated. The title compound was obtained pure 
following crystallisation from ethanol (m,p. 119*-12r 
C). 

»H NMR 6 (DMSO-d6) 2.25 (3H, s); 3.05 (3H, s); 3.75 
(2H, t); 4.35 (2H. t); 7.0-7.4 (6H, complex); 7.70 (2H, d). 

PREPARATION 24 

2-(N-(2-BenzoxazolyI>N-methylamino)ethanol 
methanesulphonyl ester 




O3S.CH3 



The title compound (m.p. 97'-8* C.) was prepared from 
N-(2-benzoxazolyl)-N-methylaminoethanol (19.2 g) and 
methanesulphonyl chloride (11.5 g) by a similar proce- 
dure to that used in Preparation 23. 
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>H NMR 5 (CDCb) 2.90 (3H. s); 3.25 (3H. s); 3.7 (2H, 
t); 4.5 (2H, t); 6.90-7.4 {4H, complex). 

PREPARATION 25 

4.[2-(N-MethyI-N-(2-benzoxazolyI)amino)ethoxy]ben- 5 
zaldehyde 



20 

PREPARATION 28 
4-[2-(2-Pyriinidinylamino)ethoxy]benzaldehyde 





10 



NH 




CHO 



To a solution of 4-hydroxyben2aldehyde (7.32 g) in dry 
dimethylformamide (100 ml) was added portionwise 
sodium hydride (60%, 2.4 g) with stirring at room tem- 
perature under nitrogen. When gas evolution ceased a 
solution of. 2-(N-methyl-N-(2-ben20xa2oIyl)amino)e- 
thanol 4-toluencsulphonyl ester (17.3 g) in dry dimeth- 
ylformamide was added dropwise The mixture was 
heated to 80' C, and stirred at this temperature over- 
night. After cooling, the solution was poured into iced 
water (1 litre), extracted with ethyl acetate (3x500 ml), 
and the combined extracts were washed with sodium 
hydroxide solution (2M; 500 ml) and brine (500 ml), 
dried (MgS04). filtered and evaporated. The title com- 
pound (m.p. 96*-98* C.) was obtained pure after crystal- 
lisation from ethanol. 

IH NMR d (DMSO-d6) 3.25 (3H, s); 3.95 {2H, t); 4.40 30 
(2H, t); 6.90-7.40 (6H. complex); 7.85 (2H, d); 9.90 (IH, - 
s). 

PREPARATION 26 

4-[2-(N-Methyl-N-(2-ben20xazoIyl)amino)ethoxy]ben- 35 
zaldehyde 



15 



20 



25 



Sodium hydride (1.2 g; 60% dispersion in oil) was 
added portionwise to a stirred solution of 2-(2-pyrimidi- 
nyl amino)ethanol (4 g) in DMF (140 ml) under an 
atmosphere of nitrogen. After the vigorous reaction had 
subsided 4-fIuoroben2aldehyde (5,35 g) was added and 
the solution heated to 80' C. for 20 hours. After cooling 
the mixture was added to water (500 ml) and extracted 
with diethyl ether (3X300 ml). The organic extracts 
were washed with brine (2X200 ml), dried (MgS04), 
filtered and evaporated to dryness. Chromatography of 
the residue on silica gel in 2% methanol in dichloro- 
methane afforded the title compound, which was used 
in the next stage without further purification. 

IH NMR 6 (CDCI3) 3.8 (2H, complex); 4.2 (2H,"t); 
5.7 (IH, broad s. exchanges with D2O); 6.5 (IH, t); 7.0 
(2H, d); 7,8 (2H, d); 8.3 (2H, d); 9.9 (IH. s). 

PREPARATION 29 

2-(N-(2-Benzothiazolyl)-N-benzylamino)ethanoI 




CHO 




OH 



40 



The title compound was prepared from 4-hydroxy 
benzaldehyde (1.22 g) and 2-(N.methyl.N-(2-benzox- 
azolyl)-amino)ethanol methanesulphonyl ester (2.7 g) in 
a similar manner to that described in Preparation 25. 

PREPARATION 27 
2-(2-Pyrimidinylamino)ethanol 




OH 



2-Chloropyrimidine (5 g) and ethanolamine (15 ml) 
were stirred for 2 hours at 140* C. After cooling, the 
mixture was added to water (200 ml) and continuously 
extracted with ethyl acetate (500 ml) for 16 hours. The 
organic extract was dried (MgS04), filtered and evapo- 
rated to dryness. The title compound was obtained as a 
solid (m.p. 66* C), following chromatography on silica- 
gel in 3% methanol in dichloromethane. 

»H NMR 6 (CDCI3) 3.55 (2H, complex); 3.8 (2H, t); 
4.3 (IH. broad s. exchanges with D2O); 6.1 (IH, broad 
s, exchanges with D2O); 6.55 (IH. t); 8.3 (2H. d). 



2-Chlorobenzothiazole (13 g) and 2-(benzylamino)e- 
thanol (29 g) were heated together in a sealed vessel at 
120" C. for 20 h. After cooling, the reaction mixture was 
dissolved in ethyl acetate (200 ml) and the solution was 
45 washed with saturated aqueous sodium hydrogen car- 
bonate (3X 100 ml), water -(3X 100 ml) and brine (100 
ml), dried over anhydrous magnesium sulphate and 
evaporated to give the title compound (m.p. 95*-96" C; 
dichloromethane/hexane). 
50 IH NMR 6 (CDCI3) 3.8 (4H, m); 4.5 (IH, broad s, 
exchanges with D2O); 4.7 (2H. s); 6.9-7.7 (9H. com- 
plex). 

PREPARATION 30 

55 4-(2-(N-(2-Benzothiazoiyl)-N-benzylamino)ethoxy)ben- 
zaldehyde 



60 



65 




CHO 



The title compound was prepared from 2-(N-(2-benzo- 
thiazolyl)-N.benzyIamino)ethanol (8.25 g) and 4- 



21 



5,002,953 



fluorobenzaldehyde (3.6 g) by an analogous procedure 
to that described in Preparation 22. 

»H NMR 6 (CDCI3) 4.0 (2h, t); 4.4 (2H, t); 4.9 (2H. s); 
6.9-8.0 (13H, complex); lO.O (IH. s). 

PREPARATION 31 

4-3-{N-MethyI-N-(2-benzoxa2olyl)-amino)propoxy]- 
benzaidehyde 



22 

PREPARATION 34 
4-[N-(2-Ben2oxa2oyl)-N-niethyIamino 1 butan- 1 -ol 




OH 



10 




The title compound was prepared from 3-[(N-(2-ben- 
zoxazolyl)-N-methyl)amino]propan-l-ol (7.5 g) and 
4-fluorobenzaJdehyde (6.78 g) by a similar procedure to 
that described in Preparation 22. 

m NMR 6 (CDCis) 2.0-2.4 (2H, complex); 3.2 (3H. 
s); 3.75 (2H, t); 4.2 (2H, t); 6.8-7.5 (6H, complex); 7.8 
(2H, d); 9.9 (IRs). 

PREPARATION 32 
3-[(N-(2-Benzoxazolyl)-N-methyl)amino]propan-l-ol 



2-Chlorobenzoxa2ole (15.35 g) was added dropwise 
over 10 minutes to a stirred solution of 4-(N- 
m(DthyIamino)butan-l-oI (10.3 g) and triethylamine 
(20.3 g) in dry tetrahydrofuran (150 ml). The mixture 
15 was stirred at room temperature overnight, and then 
heated at reflux for a further 2 h. The resulting mixture 
was cooled and the solvent was evaporated. The resi- 
due was dissolved in dichloromethane (500 ml), washed 
with saturated sodium bicarbonate solution (3 X 300 ml) 
20 and brine (500 ml), dried and evaporated to afford the 
title compound as an oil. 

IH NMR 6 (CDCI3) 1.5-2.0 {4H, complex); 3.1 
(3H,s); 3.4-3.9 (5H» complex; reduced to 4H after D20 
exchange); 6.9-7.4 (4H, complex) 



25 




OH 



40 



45 
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2-Chlorobenzoxazole (15.36 g) in dry tetrahydrofu- 35 
ran (50 ml) was added dropwise to a mixture of 3-N- 
methylaminopropan-l-oi (9.8 g) and triethylamine (20.2 
g) in dry tetrahydrofuran (130 ml) with stirring, at room 
temperature. After stirring at room temperature over- 
night the solvent was evaporated. The residue was dis- 
solved in dichloromethane (150 ml), washed with water 
(3 X 100 ml), brine (150 ml), dried (MgS04), filtered and 
evaporated. The title compound was obtained as an oil 
following chromatography on silica-gel in 2,5-3% 
methanol in dichloromethane. 

>H NMR S (CDCI3) 1.8-2 1 (2H, complex); 3.2 (3H, 
s); 3.5-3.85 (4H. complex); 4,3 (IH, broad s, exchanges 
with D2O); 6.8-7.5 (4H, complex). 

PREPARATION 33 

4-[2-(N-Methyl-N-(2-pyridyl)amino)ethoxy]benzalde- 
hyde 

55 



60 

The title compound was prepared from 2-(N-methyl- 
N-(2-pyridyl)amino)ethanol (8.9 g) and 4-nuoroben- 
zaldehyde by a similar procedure to that described in 
Preparation 22. ^5 

»H NMR 6 (CDCb) 3.2 (3H. s); 3.8 (2H, t); 4.2 (2H, 
t); 6.4 (2H, t); 6.9 (2H. d); 7.3 (IH, complex); 7.75 
(2H.d); 8.15 (lH,d); 9.9 (IH. s). 




PREPARATION 35 

4-[(N-(2-BenzoxazolVl)-N-methyl)aminolbutan-l-ol 
methanesulohonyl ester 



30 



,CH3 



O3SCH3 



Methanesulphonyl chloride (3.15 g) was added drop- 
wise to a stirred* ice-cooled solution of 4-[N-(2-benzox- 
azolyl)-N-methylamino]butan-l-ol (5.5 g) and 4-dime- 
thylaminopyridine (0.15 g) in pyridine (100 ml). The 
mixture was allowed to warm to room temperature 
overnight, and then diluted with water (500 ml), and 
extracted with dichloromethane (3x200 ml). The com- 
bined extracts were washed with saturated sodium bi- 
carbonate solution (3 X200 ml), and brine (200 ml), then 
dried and the solvent evaporated to afford an oil. More 
of this oil was obtained from the acidic aqueous layers 
by means of adjusting the pH to 4.5 with solid potassium 
carbonate, re-extracting with dichloromethane (3 X 200 
ml), and drying and evaporating these dichloromethane 
layers. The combined impure product fractions were 
chromatographed on silica gel with 2% methanol in 
dichloromethane as eluent to afford the title compound 
as an oil. 

IH NMR 6 (CDCI3) l.80(4H,complex); 3.05(3H,s); 
3.25(3H.s); 3.60(2H.complex); 4.30(2H,complex); 
6.90-7.40(4H, complex) 

PREPARATION 36 

4-[4-(N-Methyl-N-(2-benzoxazolyl)amino)butoxy]ben- 
zaldehyde 



23 
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The title compound was prepared from 4-hydroxyben- 
zaldehyde (1.71 g) and 4-[N-(2-benzoxazolyl)-N- 
melhylaniino]butan-l-ol methanesulphonyl ester (3.80 
g) by a similar procedure to that used in Preparation 26. 

»H NMR 5 (CDCI3) 1.70-l.95(4H, complex); 
3.20(3H.s); 3.55(2H. complex); 4.00(2H. complex); 
6.80-7.40(6H, complex) 7.75(2H.d); 9.90(1 H,s) 

PREPARATION 37 

2-[N-(2-Benzoxazolyl)amino]ethanol 



24 



10 



OH 
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A solution of 2-chlorobenzoxa2oIe (12.78 g) in dry tet- 
rahydrofuran (50 ml) was added, over 10 minutes, to a 
stirred, ice-cooled solution of ethanolamine (15.3 g) in 20 
dry tetrahydrofuran (400 ml). The mixture was heated 
at reflux overnight, cooled, and the solvent evaporated. 
The residue was partitioned between water (500 ml) and 
dichloromethane (500 ml), and the resulting white solid 
filtered off, washed with dichloromethane and dried in 25 
vacuo to afford the title compound m.p. 162'-4' C 

IH NMR S DMSO-d6 3.3-3.8 (4H. complex); 5.0 (IH, 
br, exchanges with D2O); 6.9-7,7 (4H, complex); 8.1 
(IH, br, exchanges with D2O). 

30 

PREPARATION 38 

2-[N-(2-Benzoxazolyl)aminolethanol methanesulphonyl 
ester 





NH 



35 



40 



45 



Methanesulphonyl chloride (4.9 g) was added dropwise 
to a stirred, ice-cooled solution of 2-[N-(2-benzoxazolyl- 
)amino]ethanol (6.23 g) and triethylamine (4.39 g) in 
dichloromethane (75 ml). The resulting mixture was 
stirred at 0* C. for 1.5h and then diluted with dichloro- 
methane (200 ml), washed with water (2 X 200 ml), brine 
(200 ml) and dried. The dichloromethane layer was 
evaporated and the residue chromatographed on silica 
gel with 1.5% methanol in dichloromethane as eluent to 
give the title compound, 

m.p. 96'-9' C 

»H NMR 6 CDCI33.O (3H.S); 3.85 (2H,t); 4.5 (2H.t); 
5.9 (IH,br. exchanges with D2O); 7.0-7.5 (4H, com- 
plex). 

PREPARATION 39 55 
4-[2-(N-(2-Benzoxazolyl)amino)ethoxy]ben2aIdehyde 



50 



(3.28 g) was heated at 80' C. overnight in dry DMF 
(250 ml). After cooling, the reaction mixture was con- 
centrated in vacuo, diluted with water (500 ml) and 
extracted with ethyl acetate (3 X 300 ml). The combined 
ethyl acetate layers were washed with water (2x11). 
brine (11), dried and evaporated. The resulting solid 
was chromatographed on silica gel with 1.5% methanol 
in dichloromethane as eluent to afford the title com- 
pound, m.p. 103*-6'* C. 

»H NMR 8 CDCI3 3.9 (2H,t); 4.3 (2H.t): 6.4 (IH. br, 
exchanges with D2O); 6.9-8.0 (8H, complex); 9.9 (lH,s). 

PREPARATION 40 
2-[N-Isopropyl-N.(2-benzoxazolyl)aminoIethanol 



OH 



2-Chlorobenzoxazole (23.04 g) was added dropwise to 
an ice-cooled solution of 2-{isopropylamino)ethanol 
(15.45 g) and triethylamine (30.3 g) in tetrahydrofuran 
(500 ml). The mixture was stirred at room temperature 
for 30 minutes, then heated at reflux overnight before 
being cooled and evaporated. The residue was dis- 
solved in dichloromethane (800 ml) and washed with 
saturated sodium bicarbonate solution (500 ml), water 
(3X11) brine (11). dried (MgS04)» filtered and evapo- 
rated. The title compound was obtained as an oil fol- 
lowing chromatography on silica gel using 1.5% me- 
thanol-dichloromethane as solvent. 

IH NMR 6 (CDCI3) 1.25 (6H,d); 3.6 (2H.t); 3.9 
(2H.t); 4.5 (lH,m); 4.55 (IH. broad s, exchanges with 
D2O); 6.95-7.50 (4H. complex). 

PREPARATION 41 

2-[N-Isopropyl-N-(2-benzoxazolyl)amino]ethanoI 
methanesulchonyl ester. 



O3SCH3 




The title compound was prepared from 2-[N-isopropyl 
-N-(2-benzoxazolyl)amino]ethanol and methanesulpho- 
nyl chloride by a similar procedure to that described in 
Preparation 38. 

»H NMR 6 (CDCI3) 1.35 (6H,d); 3.0 (3H,s); 3.8 
(2H.t); 4.3^.7 (3H, complex); 6.9-7.5 (4H, complex). 

EXAMPLE 1 

5-(4-[2-(N-Methyl-N.(2-benzothiazoIyl)amino)ethoxy]- 
benzyl)-2.4-thiazolidinedione. 




CHO 



60 



A mechanically stirred r'ixture of 2-(N-(2-benzoxazoly^ 
)amino]ethanol methanesulphonyl ester (5.77 g), 4- 
hydroxybcnzaldehyde (2.81 g) and potassium carbonate 



65 




NH 



5-(4-[2-(N-Methyl-N-(2-benzothiazolyI)amino)ethoxy]- 
benzylidene)-2,4-thiazolidinedione (2g) in dry 1,4- 
dioxan (70 ml) was reduced under hydrogen in the 



w 
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presence of 10% palladium on charcoal (3 g) at ambient 
temperature and atmospheric pressure until hydrogen 
uptake ceased. The solution was filtered through diato- 
maceous earth, the filter pad was washed exhaustively 
with dioxan and the combined filtrates were evaporated 
to dryness under vacuum. The title compound (m.p. 
167'-8* C.) was obtained after crystallisation from 
methanol. 

IH NMR 6 (DMSO-d6) 2.9-3.4 (2H, complex); 3.25 
(3H, s); 3.9 (2H. complex); 4.25 (2H, complex); 4.8 (IH. 
complex); 6.8-7.75 (8H. complex); 12.0 (IH, s, ex- 
changes vsath D20). 

EXAMPLE 2 

5-(4-[2-(N-Methyl-N-(2-ben20thia2olyi)amino)ethoxy]- 
benzylidene)-2,4-thia2olidinedione. 



10 



15 




NH. 



A solution of 4-[2-(N-methyI-N-(2-benzothiazolyl^ 
)amino) ethoxy]benzaldehyde (1.9 g) and 2,4-thiazoli- 
dinedione (0.8 g) in toluene (100 ml) containing a cata- 
lytic quantity of piperidinium acetate was boiled under 
reflux in a Dean and Stark apparatus for 2 hours. The 
mixture was cooled and filtered and the filtered solid 
was dried to give the title compound (mp 219* C). 
NMR 5 (DMSO-d6) 3.2 (3H. s); 3.9 (2H. t); 4,35 (2H, t); 
6.8 -7.7 (lOH. complex). 



EXAMPLE 3 

5-(4-[2-(N-Methyl-N-(2-benzoxa20lyl)amino)ethoxyl]- 
benzyl)-2,4-thiazolidinedione hemihydrate 



35 




5-(4-[2-(N-Methyl-N-(2-ben2oxazolyl)amino)ethoxy]- 
benzylidene)-2,4-thiazoIidinedione (1.5 g) in dry 1,4- 
dioxan (80 ml) was reduced under hydrogen in the 
presence of 10% palladium on charcoal (2 g) at ambient 50 
temperature and atmospheric pressure until hydrogen 
uptake ceased. The solution was filtered through diato- 
maceous earth, the filter pad was washed exhaustively 
with dioxan and the combined filtrates were evaporated 
to dryness under vacuum. The title compound (mp 55 
l47'-9' C.) was obtained after crystallisation from 
methanol. 

»H NMR 6 (DMSO-d6-hD20) 

3. 1-3.5 (2H. complex); 3.3 (3H,s); 3.95 (2H, complex); 
4.25 (2H, complex); 4.5 (IH, complex); 6.8-7.3 (8H. ^ 
complex). 

EXAMPLE 4 

5-(4-[2-(N-Methyl-N-(2.benzoxazolyl)amino)ethoxy]- 

ben2ylidene)-2,4-thia2oUdinedione ^5 

A solution of 4-[2-(N-methyl-N-(2-benzoxa2olyl)amino) 
ethoxy]benzaldehyde (1.6 g) and 2,4-thiazoUdinedione 
(0.63 g) in toluene (100 ml) containing a catalytic quan- 



tity of piperidinium acetate was boiled under reflux in a 
Dean and Surk apparatus for 2 hours. The mixture was 
cooled and filtered to give the title compound (mp 
227''-9' C). 

»H NMR 3 (DMSO-d6) 

3.20 (3H, s); 3.90 (2H, t); 4.30 (2H. t); 6.9 -7.75 (lOH, 
complex). 

EXAMPLE 5 

5-(4-[2-(N-Methyl-N-(2-pyrimidinyl)amino)ethoxy]ben- 
zyl)-2,4-thiazolidinedione 



20 




NH 



5-(4-[2-(N-Methyl-N-(2-pyrimidinyl)amino) etho^y]- 
benzylidene)-2,4-thiazolidinedione (2.4 g) in dry 1,4- 
dioxan (150 ml) was reduced under hydrogen in the 
presence of 10% palladium on charcoal (3 g) until hy- 
drogen uptake ceased. The solution was filtered 
through diatomaceous earth, the filter pad was washed 
exhaustively with dioxan and the combined filtrates 
were evaporated to dryness under vacuum. The title 
compound (mp 150*'-5r C.) was obtained after crystal- 
lisation from methanol. 
IH NMR 6 (DMSO-da) 

2.9-3.4 (2H. complex); 3.2 (3H, s); 3.9 (2H^ complex); 
4.2 (2H, complex); 4.9 (IH, complex); 6.6 (IH. t); 6.9 
(2H, d); 7.2 (2H, d); 8.4 (2H, d); 12.0 (IH. broad s, ex- 
changes with D2O ). 

EXAMPLE 6 

5-(4-[2-(N-Methyl-N-(2-pyrimidinyl)amino)ethoxy]ben- 
zylidene)-2.4-thiazolidinedione 



NH 




A solution of 4-[2-(N-methyl-N-{2-pyrimidinyl)amino) 
ethoxyjbenzaldehyde (1.7 g) and 2.4-thiazolidinedione 
(0.7 g) in toluene (100 ml) containing a catalytic quan- 
tity of piperidinium acetate was boiled under reflux in a 
Dean and Stark apparatus for 2 hours. The mixture was 
cooled and filtered to give the title compound (mp 
189*-90* C). 

IH NMR 8 (DMSO-d6+D20) 3.2 (3H, s); 3.7-4.4 
(4H. complex); 6,6 (IH, t); 7.1 (2H, d), 7.5 (2H, d); 7.7 
(IH, s); 8.4 (2H. d). 
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EXAMPLE 7 

5-(4-(2.(N-Methyl-N-[2-(4.5-dimethylthiazolyl)]amino) 
ethoxy]beii2yl)-2,4-thia2oHdinedione 



CHy 



EXAMPLE 10 

5-(4-(2-(N-Methyi-N-(2.thiazolyl)amino)ethoxy]ben. 
zyIidene)-2,4-thiazoIidinedione 




5-(4-[2-(N-MethyI-N-[2.(4.5-diinethylthia2olyl)]amino) 
ethoxy]benzyIidene-2,4-thiazolidinedione (1.6 g) was 15 
dissolved in a mixture of methanol (50 ml) and dioxan 
(50 ml). Magnesium turnings (1.5 g) were added and the 
solution stirred until no more effervescence was ob- 
served. The mixture was added to water (300 ml), acidi- 
fied (2M HCl) to form a solution, neutralised (saturated 20 
NaHCOj solution), filtered and dried. The solid was 
dissolved in dioxan (100 ml), adsorbed onto silica (20 g) 
and the title compound (m.p. 177' C; MeOH) obtained 
following chromatography on silica-gel in 5% dioxan in 
dichloromethane. 

IH NMR S (DMSO-de) 2.05 (3H. s); 2.15 (3H, s); 3.0 
(3H, s); 3.0-3.4 (2H, complex); 3.8 (2H. t); 4.2 (2H, t); 
4.85 (IH, complex); 6.9 (2H. d); 7.1 (2H, d); 12.0 (IH. 
broad s exchanges with D2O ). 



EXAMPLE 8 

2-(N-Methyl-N-2-(4,5-dimethyIthiazoIyl)]amino) 
ethoxylbenzyIidene)-2,4-thiazolidinedione 



CH3 N 

CH3 s 




NH 



40 



The title compound (m.p. 175* C.) was prepared by a 
similar procedure to that described in Example 4. 45 

IH NMR 6 (DMSO-d6) 2.0 (3H, s); 2.1 (3H; s); 3.0 
(3H, s); 3.7 (2H, t); 4.25 (2H, t); 7. 1 (2H, d); 7.55 (2H, d); 
7.75 (IH, s); 12.0 (IH. broad s. exchanges with D2O ). 

EXAMPLE 9 

50 

5-(4-2-(N-Methyl-N-(2-thiazolyl)amino)ethoxy]ben- 
zyl>2.4-thiazolidinedione 




55 



NH 



60 




NH 



30 



The title compound (m.p. 186* C; MeOH) was pre- 
pared by an analogous procedure to that described in 
Example 7. 

>H NMR 6 (DMSO-d6) 3.0-3.4 (2H, complex); 3.1 
(3H. s); 3.8 (2H. t); 4.2 (2H. t); 4.85 (IH, complex); 
6.7-7.3 (6H, complex); 12.0 (IH, broad s, exchanges 
with D2O ). 



65 



The title compound (m.p. 212" C.) was prepared by a 
similar procedure to that described in Example 4. 

IH NMR 8 (DMSO-d6) 3.1 (3H, s); 3.85 (2H, t); 
4.3(2H, t): 6.75 (IH, d); 7.1-7.3 (3H, complex); 7.6 (2H. 
d); 7.75 (IH, s); 12.0 (IH. broad s, exchanges with D2O 
). 

EXAMPLE 11 

5-[4-(2-(N-Methyl-N.(2-(4.phenylthia2olyl))amino) 
ethoxy)benzyl]-2,4-thiazolidinedione 



NH 




35 



The title compound was obtained as a foam (m.p. 
62'-65' C.) from 5-[4-(2-(N-methyl-N-(2-(4-phenyl. 
thiazolyl))amino)ethoxy)benzylidene]-2,4-thia2oli- 
dinedione (1.6 g) by a similar procedure to that de- 
scribed in Example 7. 

>H NMR 6 (DMSO-d6) 3.15 (3H, s); 3.0-3.4 (2H, 
complex); 3.9 (2H, t); 4.25 (2H, t); 4.85 (IH complex); 
6.9 (2H, d); 7.1-7.45 (6H, complex); 7.85 (2H, d); 12.0 
(IH, broad s, exchanges with D2O ). 

EXAMPLE 12 

5.(4-2-(N-Methyl-N-(2.(4-phenyIthiazolyl))amino) 
ethoxylbenzylidene)-2,4-thiazoiidinedione 




NH 



The title compound (m.p. 134' C.) was prepared from 
4-[2-(N-methyl-N-(2-(4-phenylthiazolyl))amino)ethox- 
y]benzaldehyde by a similar procedure to that described 
in Example 4. 

IH NMR a (DMSO-d6) 3.2 (3H, s); 3.9 (2H, t); 4.35 
(2H, t); 7.1-7.95 (IIH, complex); 12.0 (IH broad s, ex- 
changes with D2O). 
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EXAMPLE 13 

5-(4-2-(N-Methyl.N-[2-(4-phenyI-5.inethyUhiazolyI)- 
]ainino)ethoxy]benzyl)-2,4.thiazolidinedione 



EXAMPLE 16 

5-(4[2-(N-Methyl-N-2-(4-methyI-5-phenylthiazolyl)- 
]amino)ethoxy]benzylidene)-2,4-thiazoIidmedione 





NH 10 



The title compound, obtained as a foam (m.p. 60*-62' 
C), was prepared by an analogous procedure to that 
described in Example 7. 

»H NMR 5 (DMSO-de) 2.35 (3H, s); 3.1 (3H. s); 
3.0-3.4 (2H, complex); 3.8 (2H, t); 4.2 (2H, t); 4.85 (IH. 
complex); 

6.9 (2H, d); 7.2 (2H, d); 7.25-7.5 (3H, complex); 7.65 
(2H, d); 12.0 (IH. broad s, exchanges with D2O ). 

EXAMPLE 14 

5-(4[2-(N-Methyl.N-[2-(4-phenyl-5-methylthiazolyl)- 
]amino)ethoxy]benzylidene)-2,4-thiazolidinedione 




NH 



45 




NH 




NH 



15 



20 



25 



The title compound (m.p. 174* C; MeOH) was pre- 
pared from 5-(4-[2-(N-methyl.N-[2-(4-methyl-5-phenyl- 
thiazolyl)]amino)ethoxy]benzyIidene)2,4-thiazolidined- 
ione by an analogous procedure to that described in 
Example 7. 

»H NMR a (DMSO-d6) 2.3 (3H, s); 3.0-3.4 (2H, com- 
plex); 3.15 (3H. s); 3.85 (2H. t); 4,25 (2H. t); 4.85 (IH. 
complex); 6.95 (2H. d); 7.2 (2H. d); 7.45 (5H. complex); 
12.0 (IH, broad s, exchanges with D2O ). 



60 
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The title compound was prepared from 4-[2-(N-methyl- 
N-[2-(4-methyl-5-phenylthiazolyl)]amino)ethoxy]ben- 
zaldehyde by a similar procedure to that described in 
Example 4, and was used in Example 15 without further 
purification. 

m NMR 6 (DMSO-d6) 2.3 (3H, s); 3.1 (3H. s); 3.85 
(2H. t); 4.35 (IH, t); 7.15-7.75 (lOH, complex); 12.0 (IH, 
broad s, exchanges with D2O). 

EXAMPLE 17 

5-(4-[2-(N-Methyl-N-2-(4-methylthiazolyl)]amino)e- 
thoxy]benzyl)-2,4-thiazolidinedione 



30 



35 



The title compound was prepared from 4-[2-(N-methyl- 
N-[2-(4-phenyl-5-methylthiazolyl)]amino)ethoxy]ben- 
zaldehyde by a similar procedure to that described in 
Example 4, and was used in Example 13 without further 40 
purification. 

IH NMR 8 {DMSO-d6) 2.4 (3H, s); 3.1 (3H. s); 3.8 
(2H, t); 4.35 (2H, t); 7.1-7.75 (lOH. complex); 12.0 (IH, 
broad s, exchanges with D2O ). 

EXAMPLE 15 

5-(4-[2-(N.Methyl-N.[2-(4-methyl-5-phenylthiazolyl)- 
]amino)ethoxy]benzyl)-2,4-thiazolidinedione 

50 




NH 



The title compound, was prepared from 5-(4-[2-(N- 
methyl -N-(2-(4-methylthiazolyl)]amino)ethoxy]ben- 
zylidene)-2,4-thiazolidinedione as a foam (m.p. 121' C), 
by a similar procedure to that described in Example 7. 

IH NMR S (DMSO-d6) 2.1 (3H, s); 3.0-3.4 {2H, com- 
plex); 3.1 (3H. s); 3.75 (2H. t); 4.15 (2H, t); 4.85 (IH, 
complex); 6.3 (IH, s); 6.9 (2H, d); 7.2 (2H, d); 12.0 (IH, 
broad s, exchanges with D2O ). 

EXAMPLE 18 

5-(4-2-(N.Methyl-N-[2-(4-methylthiazolyl)]amino) 
ethoxy]benzylidene)-2,4-thiazolidinedione 



55 CHj. 




NH 



The title compound was prepared' from 5-(4-[2-(N- 
methyl-N-[2-(4-mcthyIthiazolyl)]amino)ethoxy]ben- 
zaldehyde by a similar procedure to that described in 
Example 4, and was used in the Example 17 without 
further purification. 

>H NMR 6 (DMSO-d6) 2.1 (3H, s); 3.1 (3H, s); 3.85 
(2H, d); 4.3 (2H. d); 6.3 (IH, s); 7.15 (2H, d); 7.6 (2H, d); 
7.75 (IH. s); 12.0 (IH, broad s, exchanges with D2O ). 



31 

EXAMPLE 19 

5-[4.(2-(N-MethyI-N-(2-{5-phenyloxazoIyl)]amino) 
ethoxy)benzyl]2,4-thiazoiidinedione 



NH 
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4.85 (IH. complex); 6.85 (2H. d); 7.15 (2H, d); 12.0 (IH, 
broad s, exchanges with D2O ). 

EXAMPLE 22 

5-(4(2.(N.MethyI-N-2-(4.5-dimethyIoxazoIy)]ainino)e- 
thoxy]benzylidene-2»4-thia2oIidinedione 



10 



15 



CHj o 




NH 



The title compound (m.p. 200* C, MeOH)) was pre- 
pared from 5-(4-(2-(N-methy!-N-[2-(5-phenyloxazolyl)- 
Jamino ethoxy)ben2ylidene]-2,4-thiazolidinedione by a 
similar procedure to that described in Example 7. 

»H NMR 6 (DMSO-d6) 3.0-3.4 {2H, complex); 3.15 . , - . , , , ^ 

(3H. s); 3.8 (2H, t); 4,2 (2H. t); 4.85 (IH, complex); 6.9 20 ^^^'fL V^"' ^'^^ ^'^ "^^^ ^'^ 

(2H. d); 7.1-7.4 (6H, complex); 7.5 (2H. d); 12.0 (IH, ^* ,V/!^'« V . . „ ^ _ 
broad s, exchanges with EizO). " *^ ^ ^ 



The title compound (softens at 149* C.) was prepared by 
a similar procedure to that described in Example 4. 
IH NMR a (DMSO-d6) 1.85 (3H, s); 2.05 (3H, s); 3.0 



EXAMPLE 20 

5-(4-[2-(N-Methyl-N-[2-(5-phenyloxazolyl)]amino) 
ethoxy]benzylidene)-2,4-thiazolidinedione 



25 



12.0 (IH, broad s, exchanges with D2O ). 
EXAMPLE 23 

5-4.(2-(2-Pvrimidiny lamino)ethoxy)ben2v 1 1-2,4- 
thiazolidinedione 



o 




The title compound (m.p. 191" C.) was prepared from 
4-[2-(N-methyl-N-[2-(5-phenyl6xa2olyl)]amino) ethox- 
yjbenzaldehyde by an analogous procedure to that de- 
scribed in Example 4. 

>H NMR 8 (DMSO-d6) 3.2 (3H. s); 3.8 (2H. t); 4.35 
(2H, t); 7.1-7.7 lOH. complex); 7.8 (IH, s); 12.0 (IH, 
broad s, exchanges with D2O). 

EXAMPLE 21 

5-(4[2-(N-Methyl.N-[2-(4,5Kiimethyloxazolyl)]amino) 
ethoxy]benzyl)-2,4-thia2olidinedione 



o 




55 

5-(4-[2-(N-Methyl-N-(2-(4,5-dimethyloxazolyl)- 
]amino)ethoxy]benzylidene)-2,4-thiazoIidinedione ( 1 .2 
g) in dry 1,4-dioxan (100 ml) was reduced under hydro- 
gen in the presence of 10% Palladium on charcoal (2.5 
g) until hydrogen uptake ceased. The solution was fil- 60 
tered through diatomaceous earth, the filter pad was 
washed exhaustively with dioxan and the combined 
filtrates evaporated to dryness under vacuum. The title 
compound was obtained as a foam (m.p. 53 •-54* C.) 
following chromatography on silica-gel in 1% metha- 65 
nol in dichloromethane. 

»H NMR 6 (DMSO-d6) 1.85 (3H, s); 2.05 (3H. s); 3.0 
(3H, s); 3.0-3.4 (2H, complex); 3.65 (2H, t); 4.1 (2H, t); ' 




O 



A mixture of 5-[4-(2-(2-pyrimidinylamino)ethoxy) ben- 
zylidene]-2,4-thiazolidinedione (3 g) and 10% palladium 
on charcoal (9 g) in DMF (70 ml) was stirred under a 
pressure of 200 psi of hydrogen until hydrogen uptake 
ceased. The mixture was filtered through diatomaceous 
earth, and the filter pad washed exhaustively with 
DMF. The combined filtrates were evaporated to dry- 
ness and the title compound (m.p. 173" C.) obtained 
following recrystallization from methanol. 

»H NMR 6 (DMSO-de) 3.0-3.4 (2H, complex); 3.65 
(2H, complex); 4.1 (2H, t); 4.85 (IH, complex); 6.6 (IH. 
t); 6.85 (2H, d); 7.15 (2H, d); 7.25 (IH, t. exchanges with 
D2O); 8.3 (2H, d); 12.0 (IH. broad s. exchanges with 
D2O). 

EXAMPLE 24 

5-[4-(2-(2-Pyrimidinylamino)ethoxy)benzylidenel-2,4- 
thiazolidinedione 



o 




O 



The title compound (m.p. 234" C.) was obtained from 
4-[2-(2-pyrimidinylamino)ethoxy]benzaldehyde and 
2,4-thiazolidindione, by an analogous procedure to that 
described in Example 6. 

»H NMR 6 (DMSO-d6) 3.65 (2H, complex); 4.2 
(2H,t); 6.6 (IH, t); 7.0-7.6 (5H, complex, one proton 
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changes with D2O); 7.7 (IH, s); 8.3 {2H, d); 12,0 (IH, 
broad s, exchanges with D2O), 

EXAMPLE 25 

5-(4-[2-(N-Acetyl-N-(2-pyriniidinyl)amino)ethoxy]ben- 
zyI)-2.4-thia2oIidinedione 




^ COCH3 

N N. ^ 




NH 



15 
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EXAMPLE 27 



5-(4-(2-(N-(2-Ben20thiazolyl)-N-ben2ylainino)eihoxy) 
ben2yl)-2,4-thiazoHdinedione 



10 




NH 



A stirred solution of 5-[4-(2-{2-pyrimidinylamino) 
ethoxy)benzyl]-2,4-thia2olidinedione (800mg) in acetic 
anhydride (15 ml) and 1,4-dtoxan (5 ml) was boiled 
under reflux for 3 hours. After cooling, the mixture was 
added to water (300 ml), neutralized (sodium bicarbon- 
ate) and extracted with dichloromethane (3 x 200 ml). 
The organic extracts were washed with brine (100 ml), 
dried (MgS04). filtered and evaporated to dryness. 
Chromatography on silica-gel in dichloromethane of 
the residual oil afforded the title compound (m.p. 137" 30 
C). 

»H NMR 6 (DMSO-d6) 2.3 (3H, s); 2.93.4 (2H, com- 
plex); 4.15 (2H,t); 4.35 (2H, t); 4.85: (IH. complex); 6.7 
(2H.d); 7.1 (2H. d); 7,35 (IH, t); 8.8 (2H. d); 12.0 (IH. 35 
broad s, exchanges with P2O). 

EXAMPLE 26 

5-(4-(2-(N.(2-Ben20thiazolyl)-N.benzylamino)ethoxy) ^ 
benzylidene)-2.4-thiazolidinedione 



5-(4-(2-(N-(2-Benzothiazolyl)-N-benzylamino)ethoxy) 
benzylidene)-2,4-thiazolidinedione (2.4 g) in dioxan (150 
ml) was hydrogenated in the presence of 10% palladi- 
um-charcoal (4.5 g) for 3 h. at room temperature and 
atmospheric pressure. A further portion of catalyst (2.4 
g) was added and the hydrogenation continued for a 
total of 20 h. The mixture was filtered through diatoma- 
ceous earth and the solvent was evaporated. The resi- 
due was chromatographed on silica gel with 3% me- 
thanol-dichloromethane as eluant to afford the title 
compound as a foam, which collapsed at 78* C. 

IH NMR 6 (CDCI3) 3.1 (IH. dd); 3.4 (IH. dd); 4.0 
(2H. t); 4.25 (2H. t); 4.5 (IH. dd); 4,9 (2H, s); 6,8-7.6 
03H, m); 8.3 (IH. broad s, exchanges with D2O). 

EXAMPLE 28 

5-(4-3-{N-Methyl-N-(2-benzoxazolyl)amino)propoxy]- 
benzyl)-2.4-thiazolidinedione 



NH 





4-(2-(N-(2-Ben20thia2olyl)-N-benzylamino)ethoxy) 
benzaldehyde (3 g) and 2.4-thiazoIidinedione (1 g) were 
dissolved in toluene (200 ml) containing piperidine (0.2 55 
ml) and benzoic acid (0.2 g) and heated to reflux for 4 h. 
in a Dean and Stark apparatus. On cooling, the solution 
was concentrated under vacuum to 50% of its volume 
and the title compound, which crystallised, was col- ^ 
lected by filtration and dried in vacuo (m.p. 1 85*- 188' 
C). It was used in Example 27 without further purifica- 
tion. 

IH NMR 6 (DMSO-d6) 4.0 (2H. t); 4.4 (2H, t); 4.9 " 
(2H. s); 7.1-7.9 (14H, complex); 12-13 (IH. broad s, 
exchanges with D2O). 



The title compound (m.p. 17r-.3' C; ethanol) was pre- 
pared from 5-(4-(3-(N-methyl-N-(2-benzoxazolyl- 
)amino)propoxy]benzylidene)-2-4-thiazolidinedione by 
a similar procedure to that described in Example 1. 

m NMR 6) (DMSO - ds) 2.0-2.35 (2H. complex); 
2.9-3.6 (2H. complex); 3.2 (3H, s); 3.7 (2H, t); 4.2 (2H. 
t); 4.9 (IH, complex); 6.8-7.4 (8H. complex); 12-12.5 
(IH, broad s, exchanges with D2O). 

EXAMPLE 29 

4-[3-(N-MethyI-N-(2-benzoxazolyl)amino)propoxy]- 
benzyIidene)-2.4-thiazolidinedione 




The title compound (m.p. 202*-20i4* C.) was prepared 
from 4-[3-(N-methyl-N-(2-benzoxazolyI)amino)propox- 
y]benzaldehyde (5.3 g) and 2,4-thiazolidinedione (2.2 g) 
by a similar procedure to that described in Example 4. 
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IH NMR 6 (DMSO - de) 2.CK2.35 (2H, complex); 3.15 
(3H, s); 3.7 (2H. t); 4.2 (2H, t); 7.0-7.7 (8H. complex); 
7.8 (IH, s); 12.0 (IH, broad exchanges with D2O). 

EXAMPLE 30 

5-(4-2-(N-Methyl-N-(2-ovridyl)amino)ethoxylben- 
zyl)2.4-thiazolidinedione 




NH 



The title compound (m.p. 153'-5'' C; MeOH) was ob- 
tained from 5-(4-[2-(N-methyl-N-(2-pyridyl)aimno)e- 
thoxy]benzyIidene)-2,4-thiazolidinedione by a similar 
procedure to that described in Example 1. 

m NMR a (DMSO - d6) 2.9-3.4 (2H, complex); 3.1 
(3H. s); 3.9 (2H» t); 4.15 (2H, t); 4.8 (IH, complex); 
6.5-6.85 (2H, complex); 6.8 (2H, d); 7.2 (2H, d); 7.5 (IH, 
complex); 8.1 (IH, d); 12.05 (IH, broad s. exchanges 
with D2O). 

EXAMPLE 31 

5-(4-[2-(N-Methyl-N-(2-cvridyI)amino)ethoxy]ben- 
zylidene)-2,4-thiazolidinedione 



20 




NH 



40 

The title compound (m.p. 177'-9*' C.) was obtained 
from 4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]ben- 
zaldehyde (3.2 g) and 2,4-thiazolidinedione (1.1 g) by a 
similar procedure to that described in Example 4. 

IH NMR 6 (DMSO-D2O) 3.1 (3H. s); 3.9 (2H. t); 4.2 45 
(2H, t); 6.4-7.5 (7H. complex); 7.7 (IH. s); 8.1 (IH, d) 

EXAMPLE 32 

5-(4-[4-(N-Methyl-N-(2-ben20xazolyl)amino)butoxy]- 
benzylidene)-2,4-thiazoiidinedione. 




NH 



The title compound (m.p. 168" C; was prepared from ^ 
4-[4-(N-methyi-N-(2-benzoxazolyl)amino)butoxy]ben- 
zaldehyde (3.5 g) and 2,4-thiazoIidinedione (1.4 g) by a 
similar procedure to that described in Example 4. 

IH NMR 6 DMSO-d6l.70 (4H, complex); 3.10 (3H. ^5 
s); 3.25 (IH, exchanges with D2O); 3,50 (2H, complex); 
4.05 (2H. complex); 6.90-7.60 (8H, complex); 7.70 (IH, 
s). 



EXAMPLE 33 

5(4-[4.(N-Methyl-N-(2-ben20xazolyl)amino)butoxy]- 
benzyl)-2,4-thiazolidinedione 




NH 



10 



15 The title compound (m.p. 112" C, ethanol-hexane) was 
prepared from 5-(4-I4-(N-methyl-N-(2-benzoxa2oIyl- 
)amino)butoxy]benzylidene)-2,4-thiazolidinedione by a 
similar procedure to that described in Example 1. 

IH NMR 6 CDa3l.85 (4H. complex); 3.10(1H. com- 
plex); 3,15 (3H.S); 3.40 (IH.dd); 3.60 (2H,t); 4.00 (2H,t); 
4.50 (lH,dd); 6.80-7.40 (8H, complex); 9.30 (IH, br, 
exchanges with D2O). 
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EXAMPLE 34 

5-(4-[2-(N-(2-Benzoxazolyl)amirio)ethoxy]ben- 
zylidene)2,4-thiazolidinedione 



35 




NH 



The title compound (m.p. 242*-5* C.) was prepared 
from 4-[2*(N-(2-benzoxazolyl)amino)ethoxy]benzalde- 
hyde (5.18 g) and 2,4-thia2olidinedione (2.36 g) by a 
similar procedure to that described in Example 4. 

IH NMR S DMSO-d63.80 (2H,t); 4.35 (2H.t); 
7.00-8.00 (9H, complex); 8.20 (IH, br, exchanges with 
D2O); 13.5 (IH, br, exchanges with D2O). 

EXAMPLE 35 

5-(4-[2-(N-{2-Benzoxazolyl)amino)ethoxy]benzyl)-2,4- 
thiazolidinedione 



50 



55 




NH 



The title compound (m.p. 202'-3' C; dichloromethane) 
was prepared from 5-(4-[2-(N-(2-benzoxazolyl)amino)e- 
thoxy]benzylidene)-2,4-thiazolidinedione (6.1 g) by a 
similar procedure to that described in Example 1, 

IH NMR S DMSO-d63.10 (lH,dd); 3.30 (lH,dd) 3.70 
(2H, complex); 4.15 (2H.t); 4.85 (lH.dd); 6.80-7.50 (8H. 
complex); 8.15 (IH, complex; exchanges with D2O); 
12,00 (IH, br, exchanges with D2O). 
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EXAMPLE 36 

5-<4[2-(N-IsopropyI-N-(2-benzoxazolyl)amino)ethoxy]- 
benzyI)-2,4-thiazolidinedione. 

5 

O 




10 



o 



Sodium hydride (60% dispersion in mineral oil, 0.93 g) 
was added portionwise to a stirred solution of 5-(4- 15 
hydroxybenzyl)-2,4.thiazoIidinedione (2.45 g in dry 
DMF (50 ml)) at room temperature under a nitrogen 
atmosphere. The mixture was stirred for 1 hour prior to 
the addition of a solution of 2-[N-isopropyi-N-(2-ben- 
zoxazolyl)amino]ethanol methanesulphonyl ester (3.3 g) 20 
in dry DMF (60 ml). After stirring at room temperature 
for a further hour, the mixture was heated at 80" C. for 
21 hours, then cooled, diluted with water (11) and acidi- 
fied to pH 6.5 with hydrochloric acid. The resulting 
suspension was extracted with ethyl acetate (2x500 25 
ml), and the combined ethyl acetate layers washed with 
water (3x11). brine (11), dried (MgS04) and evapo- 
rated. The residual oil was chromatographed on silica 
gel with 1.5% methanol-dichloromethane as solvent to 
afford the title compound as a foam (m.p. 66" C). 30 

IH NMR 5 (GDCI3) 1.35 (6H,d); 3.1 (IH, dd); 3.4 
(IH; dd); 3.8 (2H,t): 4.15 (2H, complex); 4.35-4.65 (2H, 
complex); 6.85-7.4 (8H, complex); and 9.15 (IH, broad 
s,; exchanges With D2O) 

DEMONSTRATION OF EFFICACY OF 
COMPOUNDS 

Obese Mice, Oral Glucose Tolerance Test 

C57bl/6 obese (bb/ob) mice were fed on powdered 
oxoid diet. After at least one week, the mice continued 
on a powdered oxoid diet or were fed powdered oxoid 
diet containing the test compound. After 8 days on the 
supplemented diet all of the mice were fasted for 5 
hours prior to receiving an oral load of glucose (3 
g/kg). Blood saniples for glucose analysis were taken 0, 
45, 90 and 135 minutes after glucose administration and 
the results appear below as the percentage reduction in 
area under the blood glucose curve where test com- 
pound treated groups are compared with the control 
groups. 7 mice were used for each treatment. 



LEVEL IN DIET % REDUCTION IN AREA 



EXAMPLE Oimolkg-*of UNDER BLOOD 

NO: DIET) GLUCOSE CURVE 



1 100 51 

2 300 30 

3 10 39 

4 300 30 

5 100 40 

7 50 47 60 

9 100 58 

11 100 34 

13 100 37 

15 100 39 

17 100 . 34 

19 30 22 65 

21 30 33 

24 30 13 

25 30 19 
47 300 36 



-continued 



EXAMPLE 
NO: 


LEVEL IN DIET 
Otmol kg-* of 
DIET) 


% REDUCTION IN AREA 
UNDER BLOOD 
GLUCOSE CURVE 


29 


300 


32 


33 


300 


25 


35 


100 


44 


36 


100 


20 



Toxicology 

No toxicological effects were indicated for any of the 
compounds of the invention in any of the abovemen- 
tioned tests. 

I claim: 

1. A compound of formula (I): 

f R2 R3 o 

A»-N-(CH2)„-0- @ CH-C — ^ 

S < - NH 
O 

or a tautomeric form thereof and/or pharmaceutically 
acceptable salt thereof and/or a pharmaceutically ac- 
ceptable solvate thereof, wherein: 
A> represents a substituted or unsubstituted, single 
ring aromatic heterocyclyl group having 4 to 7 ring 
atoms and comprising up to .4 hetero atoms in each 
ring selected from oxygen^ sulphur or nitrogen, the 
substituents for the heterocyclyl group being up to 
4 substituents selected from the group consisting 
of: Cm2 -alkyi, Cuia-alkoxy, aryl and halogen or 
any two substituents on adjcent carbon atoms, 
together with the carbon atoms to which they are 
attached, may form an aryl group, and wherein the 
carbon atoms of the aryl group represented by the 
said two substituents may themselves be substituted 
or unsubstituted; 
R' represents a hydrogen atom, a Ci-a-alkyl group, a 
C|-6alkylcarbonyl group, an aryl-Ci-u-alkyl group 
the aryl moiety being substituted or unsubstituted, 
or a substituted or unsubstituted aryl group; 
any aryl group being phenyl or naphthyl optionally 
substituted with up to five groups selected from 
halogen, Cun-alkyl, phenyl. Ci.a-alkoxy, halo-Ci. 
i2-alkyl, hydroxy, amino, nitro, carboxy, Ci-12- 
alkylcarbonyloxy, or a Ci.i2-alkylcarbonyl group; 
Rhu 2 and R3 each represent hydrogen, or R2 and R3 
together represent a bond; 

represents a benzene ring having three optional 
substituents which may be selected from halogen, 
substituted or unsubstituted alkyl or alkoxy; substit- 
uents for the alkyl group being selected from the 
groups consisting of halogen, CM2-alkyl, phenyl, 
Cj.u-alkoxy, halo-Ci-12-alkyl, hydroxy, amino, 
nitro, carboxy, Ci-12-alkoxycarbonyl, Ci-12-alkox- 
ycarbonyI-CM2-alkyl, Ci.n-alkylcarbonyloxy, or 
CM2-alkyIcarbonyl; and 
n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein A* 
represents a substituted or unsubstituted, single or fused 
ring aromatic heterocyclyl group comprising up to 4 
hetero atoms in the ring selected from oxygen, sulphur 
or nitrogen. 

3. A compound according to claim 1, wherein A' 
represents a moiety of formula (a), (b) or (c): 
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(a) 




(b) 



10 



(c) 



IS 



wherein: 

and R5 each independently represents a hydrogen 
atom, an alkyi group or a substituted or unsubsti- 
tuted aryl group or when R'* and R^ are each at- 
tached to a carbon atom, then R^ and R^ together 
with the carbon atoms to which they are attached 25 
form a benzene ring wherein each carbon atom 
represented by R^ and R5 together may be substi- 
tuted or unsubstituted; and in the moiety of formula 
(a) 

X represents oxygen or sulphur. 

4. A compound according to claim 3, wherein R^and 
R5 each independently represent hydrogen, alkyl or a 
substituted or unsubstituted phenyl group. 

5. A compound according to claim 3, wherein R*and 
R^ together represent a moiety of formula (d): 



30 
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(d) 



40 



wherein R^and R^each independently represent hydro- 45 
gen, halogen, substituted or unsubstituted alkyl or alk- 
oxy. 

6. A compound according to claim 5, wherein R^and 
R' both represent hydrogen. 

7. A compound according to claim 1, wherein A^ 
represents a moiety of formula (e): 



50 




wherein R^and R^ each independently represent hydro- 
gen, halogen, suostituted or unsubstituted alkyl or alk- 



55 



60 



oxy, 



8. A compound according to claim 7, wherein R8 and 
R' each represent hydrogen. 

9. A compound according to claim 1, of formula (II): 



65 



R» 
I 



A»-N— <CH2)„— O 




ai) 



or a tautomeric form thereof and/or a pharmaceutical! y 
acceptable salt thereof and/or a pharmaceutically ac- 
ceptable solvate thereof, wherein A». Ri, R2» R3 and n 
are as defined in relation to formula (I) in claim 1 and 
R8 and R' are as defined in relation to formula (e) in 
claim 7. 

10. A compoimd according to claim 1, wherein n 
represents an integer 2 or 3. 

11. A compound according to claim 1, wherein R> 
represents a methyl group. 

12. A compound according to claim 1, selected from 
the group consistmg of: 

5-(4-[2-(N-methyl-N<2-benzothiazolyI)amino)ethox- 

y]benzyI)-2,4-thia2olidinedione; 
5-(4-[2-(N-methyl-N-(2-benzothia2oIyl)amino)ethox- 

y]benzylidene)-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-ben20xazolyl)amino)ethoxy]- 

benzyl)-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-benzoxazolyl)amino)ethoxy]- 

benzyIidene)-2,4-thiazolidinedione; 
5-(4-[2-{N-raethyl-N-(2-pyrimidinyl)amino)ethoxy]- 

benzyl)-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-pyrimidinyl)amino)ethoxy]- 

benzylidene)-2,4-thiazolidinedione; 
5-(4<2-(N-methyl.N-[2-(4,5-dimethylthiazolyl)- 

]amino)ethoxy]benzyl)-2,4-thia2olidinedione; 
5-(4-[2-(N-methyl-N-[2-(4,5-dimethylthiazolyl)- 

]amino)ethoxy]benzylidene)-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-thiazolyl)amino)ethoxy]ben- 

zyl) -2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-thiazolyl)amino)ethoxy]ben- 

zyIidene)-2,4-thiazolidinedione; 
5-[4.(2-(N-methyl-N-(2-(4-phenyIthiazolyl))amino) 

ethoxy)benzyl]-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-{2-(4-phenylthiazolyI))amino) 

ethoxy]benzyIidene>2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-[2-(4.phenyl-5-methylthiazolyl)- 

]amino)ethoxy]benzyl)-2,4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-[2-(4-phenyl-5-methylthiazolyl)- 

]amino)ethoxy]benzyIidene)-2,4-thiazoHdinedione; 
5-{4-[2-(N-methyl.N-[2K4-methyl-5-phenylthiazolyl)- 

]anxino)ethoxy]benzyl)-2,4-thiazoIidinedione; 
5-(4.(2-(N-methyl-N-[2-{4-methyI-5-phenyIthiazolyl)- 

]amino)ethoxy]benzylidcne).2,4-thiazolidinedione; 
b 5-(4-[2-(N-methyl-N-[2-{4-methylthiazolyl)- 

]amino)ethoxy]benzyl)-2,4-thia2olidinedione; 
5-(4-[2-(N-methyl-N-[2-(4-methylthiazolyl)]amino) 

ethoxy]benzylidene)-2,4-thiazolidinedione; 
5-[4-(2-(N.methyl-N-[2-{5-phenyloxazolyl)]amino) 

ethoxy)benzyl]-2,4-thiazoIidinedione; 
5-(4-[2-(N-methyl-N.[2-{5-phenyloxazolyl)]amino) 

ethoxy]benzylidene)-2,4-thiazolidinedione; 
5^4.[2-(N.methyl-N-[2-(4.5-dimethyloxazolyl)- 

]amino) ethoxy)benzyl)-2,4-thia2olidinedione; 
5-(4-[2-(N-raethyl-N-{2-(4,5-dimethyioxazolyl)- 

]amino)ethoxy]bcnzylidene)-2,4-thiazoIidinedione; 
5-[4-(2-(2-pyrimidinyIamino)ethoxy)benzyl]-2,4- 

thiazolidinedione; 
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5-[4-(2-(2-pyrimicIinylamino)ethoxy)ben2yIidene]- 
2,4-thiazolidinedione; 

5-(4-[2-(N-acetyI-N-{2-pyriinidinyl)ainino)ethoxy]- 
benzyl) -2,4-thiazolldinedione; 

5-{4-(2-(N-(2-ben20thia2olyI)-N-ben2yIamino)e- 
thoxy) benzylidene)-2,4-thiazolidinedione; 

5-(M2-(N-(2-benzothia2olyI)-N-ben2yIamino)e- 
thoxy) benzyl)-2,4-thia2oIidinedione; 

5-(4-[3-(N-methyl-N-(2-benzoxazolyl)amino)propox- 
y]ben2yl)-2.4-thiazoltdinedione; 

5-(4-[3-(N-methyl-N-(2-benzoxazolyl)amino)propox- 
yjbenzy lidene)-2.4-thiazondinedione; 

5-(4-[2-(N-methyl-N-(2-pyridyl)ainino)ethoxy]ben- 
zyl)-2,4-thiazolidinedione;. 

5.(4 [2KN-methyl-N<2-pyridyl)amino)ethoxy]ben- 
zyUdene)-2,4-thiazolidinedione; 

5-(4-[4-(N-methyl-N<2-benzoxazolyI)amino)butoxy]- 
benzylidene>2,4-thiazolidinedione; 

5-{4-[4-(N-inethyl-N-(2-benzoxazolyl)amino)buloxy]- 
ben2yI)-2,4-thia2olidinedione; 

5.(4-[2-(N-(2-benzoxazolyl)ainino)ethoxy]ben- 
zylidene)2,4-thiazolidinedione; 

5-(4-[2-(N-(2-benzoxazolyl)ainmo)ethoxy]beiizyl)- 
2,4-thiazolidinedione; and 

5-(4-[2-(N-isopropyl-NH(2-beiizoxazo!yl)aniino)e- 
thoxy]benzyI)-2,4-thia2olidinedione; or a tauto- 
meric form thereof and/or a pharmaceutically ac- 
ceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof. 

13. A compound according to claim 1 being 5-(4-[2- 30 
(N-methyl-N-(2-benzothia2olyl)amino)ethoxy]benzyI)- 
2»4-thiazolidinedione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

14. A compound according to claim 1 being 5.(4-[2- 
(N-methyl-N-(2-benzothia2olyl)amino)ethoxy]bcn- 
zylidene)-2,4-thiazplidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

15. A compound according to claim 1 being 5-(4.[2- 
(N-methyl-N-(2-benzoxazolyl)amino)ethoxy]ben2yl)- 
2,4-thiazolidinedione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

16. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2-benzoxa2olyl)amino)ethoxy]ben- 
zylidene)-2,4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 50 
thereof. 

17. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2*pyrimidinyl)amino)ethoxy]benzyI)-2»4- 
thiazolidinedione; or a tautomeric form thereof and/or 
a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

18. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2-pyrimidinyl)amino)ethoxy]ben- 
zylidene)-2,4-thiazolidinedione; or a tautomeric form 
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20. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2-(4.5.dimethylthiazolyl)]amino)ethoxyJ. 
benzylidene)-2,4-thiazolidinedione: or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

21. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-{2-thiazoIyl)amino)ethoxy]benzyl)2.4- 
thiazolidinedione; or a tautomeric form thereof and/or 
a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof 

22. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2-thiazolyl)amino)ethxy]benzylidene)- 
2,4-thiazolidinedione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

23. A compound according to claim 1 being 5-[4-(2- 
(N-methyl-N.(2.(4-phenylthiazolyl))amino)ethoxy)ben- 
zyl]-2,4-thia2oIidinedione; or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and- 
/or a pharmaceutically acceptable solvate thereof. 

24. A compound according to claim 1 being 5-(4-[2- 
(N^methyl-N-{2-(4-phenylthiazolyl))amino)ethoxy]ben^ 
zylidene)-2,4-thiazolidinedione; or a tautomeric focm 
thereof and/or a pharmaceuticaUy acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof 

25. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-[2-(4-phenyI-5-methylthia2olyl)]amino)e- 
thoxy]benzyl)-2,4-thiazolidinedione; or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

26. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-t2.(4-phenyl-5-methylthiazoiyl)]amino)e- 
thoxy]benzylidene)-2,4-thiazolidinedine; or a tauto- 
meric form thereof and/or a pharmaceutically accept- 
able salt thereof and/or a pharmaceutically acceptable 
solvate thereof 

27. A compound according to claim 1 being 5-(4-[2- 
(N-methyI-N-[2-(4-methyI-5-phenylthiazolyl)]amino)e- 
thoxy]benzyl)-2,4-thiazolidinedidne; or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

28. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-[2-(4-methyl.5-phenylthiazolyl)]amino)e- 
thoxy]benzylidene)-2,4-thiazolidinedione; or a tauto- 
meric form thereof and/or a pharmaceutically accept- 
able salt thereof and/or a pharmaceutically acceptable 
solvate thereof. 

29. A compound according to claim 1 being 5.(4-[2- 
(N-methyl-N-[2-(4-methylthiazolyl)]amino)ethoxy]ben- 
zyl>2,4-thia201idinedione; or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and- 
/or a pharmaceutically acceptable solvate thereof. 

30. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-[2-(4-methylthiazolyl)]amino)ethoxy]ben- 



thereof and/or a pharmaceutically acceptable salt 60 zylidene)-2,4-thiazolidinedione; or a tautomeric form 



thereof and/or a pharmaceutically acceptable solvate 
thereof. 

19. A compound according to claim 1 being 5-(4-(2- 
(N-methyl-N-[2-(4,5-dimethylthiazolyl)]amino)ethoxy]- 
ben2yl)-2.4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 



thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

31. A compound according to claim 1 being.5-(4-(2- 
65 (N-methyl-N-[2-(5-phenyloxazolyl)]amino)ethoxy)ben- 
2y!]-2,4-thiazolidinedione; or a uutomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and- 
/or a pharmaceutically acceptable solvate thereof. 
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32. A compound according to cJaim 1 being 5-{4-[2- 
(N-methyl-N-[2-{5-phenyIoxazolyl)]amino)ethoxy]ben- 
zylidene)-2.4-thiazoiidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable saJt 
thereof and/or a pharmaceutically acceptable solvate 5 
thereof. 

33. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-[2-(4.5-dimethyloxa2olyI)]amino)ethoxy]- 
benzyl)-2,4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

34. A compound according to claim 1 being 5-(4-[2- 
(N-methyI.N-[2-(4,5-dimethyloxazolyl)]amino)ethoxy]- 
benzylidene)-2,4-thiazoIidinedione; or a tautomeric 
form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

35. A compound according to claim 1 being 5-[4-(2- 20 
(2-pyrimidinylamino)ethoxy)benzyl]-2,4-thiazolidined- 
ione; or a tautomeric form thereof and/or a pharmaceu- 
tically acceptable salt thereof and/or a pharmaceuti- 
cally acceptable solvate thereof. 

36. A compound according to claim 1 being 5-[4-(2- 25 
(2-pyrimidinylamino)ethoxy)bcn2ylidene]-2.4thiazoli- 
dinedione; or a tautomeric form thereof and/or a phar- 
maceutically acceptable salt thereof and/or a pharma- 
ceutically acceptable solvate thereof. 

37. A compound according to claim 1 being 5-{4-(2- 30 
(N-acetyl-N-(2-pyrimidinyl)amino)ethoxy]benzyl)-2,4- 
thiazolidinedione; or a tautomeric form thereof and/or 

a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically accepta,ble solvate thereof. 

38. A compound according to claim t being 5-(4-(2- 35 
(N-(2-benzothiazolyl>N-ben2ylamino)ethoxy)ben- 
zylidene)-2,4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 40 

39. A compound according to claim 1 being 5-(4-(2- 
(N-(2-ben20thiazolyl)-N-benzylamino)ethoxy)benzyl)- 
2,4-thiazolidincdione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

40. A compound according to claim 1 being 5-(4-[3- 
(N-methyI-N-(2-benzoxazolyl)amino)propoxy]benzyl)- 
2,4-thiazolidinedione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

41. A compound according to claim 1 being 5-(4-[3- 
(N-methyl-N-(2-ben20xazolyl)amino)propoxy]ben- 
zylidene)-2,4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 55 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

42. A compound according to claim 1 being 5-(4-[2- 
(N-methyl-N-(2-pyridyl)amino)ethoxy]ben2yl)2,4- 
thiazolidinedione; or a tautomeric form thereof and/or 60 
a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

43. A compound according to claim 1 being 5-(4-{2- 
(N-methyl-N-(2-pyridyl)amino)ethoxy]bcnzylidene)- 
2,4-thiazolidinedione; or a tautomeric form thereof and- 65 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 



44. A compound according to claim 1 being 5-(4-[4- 
(N-methyl-N-(2-benzoxa2oIyl)amino)butoxy]ben- 
zylidene)-2,4-thiazolidinedione; or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate 
thereof. 

45. A compound according to claim 1 being 5-(4-{4- 
(N-methyl-N-(2-benzoxa2olyl)amino)butoxy]ben2yl)- 
2.4-thiazolidinedione; or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

46. A compound according to claim 1 being 5-(4-[2- 
(N-(2-benzoxazolyl)amino)ethoxy]benzylidene)-2,4- 
thiazolidinedione; or a tautomeric form thereof and/or 
a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 

47. A compound according to claim 1 being 5-(4.[2- 
(N-(2-benzoxazoIyI)amino)ethoxy]benzyl)-2,4-thiazoli- 
dinedione; or a tautomeric form thereof and/or a phar- 
maceutically acceptable salt thereof and/or a pharma- 
ceutically acceptable solvate thereof. 

4S. A compound according to claim 1 being 5-(4-[2- 
(N-isopropyl-N-(2-benzoxazolyl)amino)ethoxy]ben- 
zyI)-2,4-thiazolidinedione; or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof afid- 
/or a pharmaceutically acceptable solvate thereof. 

49. A compound according to claim 1, wherein A^ 
represents a substituted or unsubstituted single ring 
aromatic hetcrocyclyl group having 5 or 6 ring atoms. 

50. A compound according to claim 1, wherein A* 
represents a substituted or unsubstituted thiazolyl, ox- 
azolyl, pyridyl or pyrimidinyl group. 

51. A compound according to claim 1, wherein A^ 
represents a substituted or unsubstituted oxazolyl. pyri- 
dyl or pyrimidinyl group. 

52. A pharmaceutical composition comprising a non- 
toxic effective amount of the compound of formula (I) 
according to claim 1, or a tautomeric form thereof or a 
pharmaceutically acceptable salt thereof or pharmaceu- 
tically acceptable solvate thereof, and a pharmaceuti- 
cally acceptable carrier therefor. 

53. A method for the treatment and/or prophylaxis of 
hyperglycaemia in a human or non-human mammal 
which comprises administering an effective, non-toxic, 
amount of a compound of formula (I) according to 
claim 1, or a tautomeric form thereof and/or a pharma- 
ceutically acceptable salt thereof and/or a pharmaceuti- 
cally acceptable solvate thereof, to a hyperglycaemic 
human or non-human mammal in need thereof. 

54. A method for the treatment of hyperlipidaemia in 
a human or non-human mammal, which comprises ad- 
ministering an effective, non-toxic, amount of a com- 
pound of formula (I) according to claim 1, or a tauto- 
meric form thereof and/or a pharmaceutically accept- 
able salt thereof and/or a pharmaceutically acceptable 
solvate thereof, to a hyperlipidaemic human or non- 
human manunal in need thereof. 

55. A method for the treatmetn and/or prophylaxis of 
diseases selected from the group consisting of hyper- 
glycaemia and hyperlipidaemia in a human or a non- 
human mammal which comprises administering to said 
human or non-human mammal in need thereof, an effec- 
tive, non-toxic, amount of a compound of formula (I) 
according to claim 1, or a tautomeric form thereof and- 
/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof. 
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Background/Overview of Clinical Investigations 
Overview of Controlled Clinical Trials 

The clinical development of rosiglitazone maleate (BRL 49653C) as a new oral 
antihyperglycemic (antidiabetic) agent has taken place over a/ive-year period 
from 1993 to 1998. The important events in development are summarized in 
Table 1. 



Table 1 

Important Events in the Development of Rosiglitazone 



Month 


Year 


Event 


Aug 


1988 


Rosiglitazone (free base) synthesized and initially investigated by 






Beecham Research Laboratories in Great Burgh, United Kingdom 


Oct 


1992 


Preclinical studies (pharmacology, toxicology, and metabolism) 






initiated with maleate salt 


Sep 


1993 


US IND for oral rosiglitazone submitted (IND 43,468) 


Oct 


1993 


First oral administration to man: US oral rosiglitazone clinical trials 






initiated (Phase 1) 


May 


1994 


Clinical hold following occurrence of ventricular arrhythmia in 2 






volunteers - Hold lifted after meeting with Division on May 12, 1994 


Jan 


1995 


First introduction of rosiglitazone for type 2 diabetes mellitus 


Jan 


1996 


First intravenous administration to man 


Jul 


1996 


End of Phase 2 meeting with the Division 


Apr 


1998 


Pre-NDA meeting with the Division 


Nov 


1998 


NDA for rosiglitazone tablets to treat type 2 diabetes mellitus 






submitted 


Apr 


1999 


120-day safety update to be submitted 



The Rosiglitazone Clinical Development Program to explore the pharmacology, 
efficacy, and safety in the treatment of patients with type 2 diabetes mellitus 
began in November 1993 with the first administration to healthy volunteers. A 
US IND application for rosiglitazone was submitted in September 1993. Clinical 



trials in patients with type 2 diabetes mellitus commenced in January 1995. At 
the time of database freeze for this application over 4200 patients with type 2 
diabetes and over 500 volunteers had received rosiglitazone. An overview of all 
completed and ongoing clinical studies with rosiglitazone in the treatment of. 
hyperglycemia in patients with type 2 diabetes mellitus is provided in Table 2. 



Table! 

Overview of Trials in the Clinical Program 
Clinical Pharmacology 



Absorption, Distribution, Metabolism, and Excretion Studies 
Placebo-controlled Healthy volunteers - 001, 002, 016, 029 

Uncontrolled Healthy volunteers - 004, 005, 013, 028, 030, 049, 107 

Patient volunteers - 007, 038 (renal dysfunction), 008 
(hepatic dysfunction) 

Pharmacodynamic Studies in Patients 

Placebo-controlled 033, 043 (both studies currently ongoing) 

Pharmacodynamic Effects Unrelated to Therapeutic Effect 

Placebo-controlled Healthy volunteers - 078 

Drug Interaction Studies 

Placebo-controlled Healthy volunteers - 03 1 (oral contraceptives), 034 

(digoxin), 035 (warfarin) 

Patients with Type 2 Diabetes - 014 (glyburide), 041 
(ethanol) 

Uncontrolled Healthy volunteers - 036 (metformin), 037 (ranitidine), 039 

(nifedipine), 040 (acarbose) 

Phase 2/3 Program 



Monotherapy [Efficacy and Safety] 

Double-blind, parallel-group placebo-controlled 006, 01 1, 024. 090, 098 

Double-blind, parallel-group active-controlled 020 

Open-label active-controlled 080. 097 

Long-term open-label uncontrolled 009, 084, 09 1 , 1 05 
Combination with Metformin [Efficacy and Safety] 

Double-blind, parallel-group, placebo-controlled 094 

Double-blind, parallel-group, active controlled 093 

Long-term open-label uncontrolled 1 13 
Combination with Sulfonylurea [Safety] 

Double-blind, parallel-group placebo-controlled 015, 096 

Double-blind, parallel-group active-controlled 079 

Long-term open-label uncontrolled 1 12 



see also 8.H.2.2, Figure 2.2 



The worldwide Phase 2 and Phase 3 clinical trials program was designed to 
provide efficacy and safety data from adequate and well-controlled trials of 
rosiglitazone in the treatment of hyperglycemia in patients with type 2 diabetes 
mellitus. The program investigated rosiglitazone monotherapy as well as 
rosiglitazone in combination with other anti-diabetic agents. Efficacy results 
supporting the use of rosiglitazone as monotherapy or in combination with 
metformin are provided in this application. Combination therapy with 
sulfonylureas or with insulin will be submitted at a later date. The plan also 
explored both once daily and twice daily dosing regimens including a direct 
comparison of the two dosing regimens. Table 2 displays the 19 studies included 
in this submission; 13 of these studies support both efficacy and safety and 6 
studies support safety alone. 

Principal evidence of efficacy for rosiglitazone monotherapy is provided by the 
following two double-blind, placebo-controlled studies. Study Oil was a 26 week 
study of 533 patients at doses of 2mg, 4mg BD or placebo. Study 024 was a 26- 
week study in 959 patients at doses of 4mg, 8mg OD, 2mg, 4mg BD, or placebo. 

The principal indices of efficacy in these studies was the effect of rosiglitazone on 
fasting plasma glucose (FPG) and glycosylated hemoglobin (HbAlc), measured 
as the change from baseline to endpoint for all patients in the intent-to-treat 
population. 

Additional efficacy data came from the following studies: 

Study 020, a 1 year active-controlled study in 598 patients at doses of 2mg, 4mg 
BD or glibenclamide 

Study 006, a 12 week placebo-controlled dose-ranging study in 350 patients at 
doses of 0.05mg, 0.25mg, Img, 2mg or placebo 

Study 090, an 8 week placebo-controlled dose-ranging study in 303 patients at 
doses of 2mg, 4mg, 6 mg BD or placebo 

Study 098, an 8 week placebo-controlled, dose-ranging study in 380 patients at 
doses of 4mg, 8mg, 12mg OD or placebo 



Principal evidence of efficacy for rosiglitazone in combination therapy with 
metformin is provided by the following two double-blind studies. Study 094 was 
a 26 week study of 348 patients at doses of 4mg, 8mg OD or placebo [with 
background metfonnin]. Study 093 was a 26 week study of 322 patients with 
treatments of 4mg BD rosiglitazone + metformin, 4mg BD rosiglitazone or 
metformin. 

The principal indices of efficacy in these studies was the effect of rosiglitazone on 
fasting plasma glucose and glycosylated hemoglobin (HbAlc), measured as the 
change from baseline to endpoint for all patients in the intent-to-treat population. 

Two cardiac safety studies were conducted to evaluate the effect of rosiglitazone 
on the structure and function of the heart using echocardiography. Study 080 
evaluated rosiglitazone 4mg BD and glyburide in 203 patients and Study 097 
evaluated rosiglitazone 8mg OD and glyburide in 234 patients. 

In addition, three double-blind, placebo or active-controlled studies of 
rosiglitazone in combination therapy with sulfonylureas are included in 
support of safety. Study 015 was a 26 week study in 593 patients at doses of 
Img, 2mg BD or placebo [with background sulfonylurea]. Study 096 was a 26 
week study in 347 patients at doses of 2mg, 4mg OD or placebo [with background 
sulfonylurea]. Study 079 was a 26 week study in 309 patients with treatments of 
2mg BD rosiglitazone + sulfonylurea, 2mg BD rosiglitazone or sulfonylurea. 

Long-term data were obtained in six open-label extension studies; 4 for 
rosiglitazone monotherapy (Study 009, Study 084, Study 091, Study 105), 1 for 
rosigUtazone in combination with metformin (Study 113), and 2 for rosiglitazone 
in combination with sulfonylurea (Study 009, Study 112). The doses of 
rosiglitazone were 4mg BD or 8mg OD for monotherapy or combination with 
metformin; 2mg BD or 4mg OD for combination with sulfonylureas. Efficacy 
was a secondary objective and measured fasting plasma glucose and HbAlc. 

Fourteen of the phase IUHI studies were conducted in the U.S. (006, Oil, 024, 
079, 080, 084, 090, 093, 094, 096, 097, 105, 112, 113). The remaining five 
studies were conducted in Europe including the United Kingdom (009, 015, 020, 
091, 098). All double-blind studies were completed at the time of the data cut-off 
of June 18, 1998, all open-label studies were ongoing. 



Two major meetings were held with the Division during the course of 
development as follows: 



• End of Phase 2 meeting of July 22, 1996, at which time feedback and 
agreement was reached on suitable plans for clinical development in Phase 3 
(see attachment 1 to section 8.B). Please note that the briefing document for 
this meeting was submitted to IND 43,468 on June 28, 1996 [Serial No. 050] 
and post-meeting minutes were submitted on August 29, 1996 [Serial No. 
055]. 

• Pre-NDA meeting of April 30, 1998. The concluding phase 3 development 
plans and preliminary data were reviewed at this pre-NDA meeting, at which 
time the basis for the initial NDA content and the file format were agreed (see 
attachment 2 to section 8.B). Please note that supporting documentation was 
submitted to IND 43,468 on April 16, 1998 [Serial No. 153] and April 22, 
1998 [Serial No. 154] and post-meeting minutes on June 2, 1998 [Serial No. 
160]. 

Please note that SB has complied with the agreements made with The 
Division at the pre-NDA meeting with the exception that this initial NDA 
supports two indications (monotherapy and combined use with metformin) 
rather than a single indication for monotherapy as proposed. As a result, 5 
pivotal efficacy trials are contained in the NDA encompassing both OD and/or 
BD dosing regimens. This filing strategy has since been deemed a suitable by 
The Division. 

Rosiglitazone, a potent peroxisome proliferator-activated receptor-y (PPARy) 
agonist has been in clinical development since 1993 for the treatment of 
hyperglycemia in patients with type 2 diabetes mellitus. An extensive series of 
clinical pharmacology, efficacy and safety trials have been conducted in over 
4300 patients and over 500 volunteers. This experience forms the basis for this 
NDA and supports the proposed labeling for the treatment of hyperglycemia of 
type 2 diabetes mellitus as monotherapy in patients who are inadequately 
controlled on diet and exercise and as combination therapy with metformin in 
patients who are inadequately controlled by metformin monotherapy. 



End of Phase 2 Meeting Agreements 

At the July 22, 1996 meeting to discuss BRL49653C (rosiglitazone) for the treatment 
of patients with type 2 diabetes mellitus, the following items were agreed between 
SmithKline Beecham Pharmaceuticals (SB) and the FDA. [Statements in bold type 
indicate meeting agreements or recommendations. These are followed by SB's 
response to the agreement.] 

• FDA recommended that a repeat phase 2 dose-ranging study employing doses 
of 8 mg/day and higher be performed prior to commencing phase 3 trials. It 
was subsequently agreed that this study could be conducted in parallel with 
phase 3 studies and that doses in the range of 12 to 16 mg/day might be 
included in such a study of short-term duration. It was also suggested that SB 
consider exploring BD versus OD dosing in any further phase 2 dose-ranging 
study. 

Studies 090 and 098 have been added to the clinical program. Study 090, an 8 week, 
placebo-controlled, dose ranging (bd dosing) monotherapy study, was submitted 
on April 23, 1997 (Serial No. 083). Study 098 is similarly designed but doses are 
given once daily rather than twice daily. The study is being conducted in Europe 
as a non-IND study. Both of these studies have examined total daily doses of 4, 8 
and 12 mg. 

• Based on efficacy demonstrated in phase 2 study 006 (0.4% decrease in 
HbAlc - change from placebo at 4 mg/day dose after 12 weeks), SB was 
informed that a very clean safety profile would be necessary to support a 
positive riskrbenefit assessment, to compensate for this marginal efficacy. 

It was agreed that 2 mg bd was acceptable as an appropriate low dose for phase 3 
monotherapy trials. One and two mg bd were accepted as appropriate doses 
for use in phase 3 combination trials. 

Doses of 4 and 8 mg/day are being studied in phase 3 monotherapy studies. Doses of 
2, 4 and 8 mg/day are being studied in combination therapy studies. 

It should be noted that maximal effects on HbAlc, a secondary endpoint, were not 
expected in study 006, given the short duration of the study. SB anticipates that 
clinical trials of longer duration will show a greater effect on HbAlc. 



• The Division indicated that in addition to demonstrating comparable efficacy 
between BD and OD regimens, it would also be necessary to demonstrate 



comparable safety. The Division recommended that two additional arms be 
included in study 024 (2 mg BD vs. 4 mg OD) to provide a link to the 4 mg/day 
dose being used in monotherapy and combination efficacy trials. The Division 
also recommended that the dosing regimen intended for marketing, OD or 
BD, be used in all phase 3 monotherapy and combination studies. 

Study 024, a 26 week, placebo-controlled monotherapy study, was submitted on 
December 3, 1996 (Serial No, 061). The protocol was modified to include the 
additional two arms recommended by the Agency. The protocol now contains the 
following rosiglitazone treatment groups: 4 mg od, 8 mg od, 2 mg bd, 4 mg bd. 

SB has added several once daily dosing studies to the phase 3 program to demonstrate 
comparable safety between the once daily and twice daily dosing regimens. These 
studies include: 

Study 096, a 26 week, placebo-controlled sulfonylurea combination study (background 
glyburide [>10 mg/day] + rosiglitazone [2 mg od, 4 mg od] or placebo) was 
submitted on February 25, 1997 (Serial No. 073). 

Study 094, a 26 week, placebo-controlled metformin combination study (background 
metformin [2.5 g/day] + rosiglitazone [4 mg od, 8 mg od] or placebo) was 
submitted on February 26, 1997 (Serial No. 074). 

Study 095, a 26 week, placebo-controlled insulin combination study 
(background insulin [> 30 units as bd injections] + rosiglitazone [4 mg od, 8 
mg od] or placebo) was submitted on June 10, 1997 (Serial No. 092). 

• The proposed monotherapy and sulfonylurea, metformin, and insulin 

combination therapy studies assessing effects on glycemic control were viewed 
as providing a ''reasonable basis" for assessing efficacy; there were no specific 
recommendations regarding study methodology. 

In addition, the Agency recommended that SB investigate whether the effects of 
rosiglitazone are additive or synergistic when used in combination with another 
therapy (reference FDA telephone conversation 22 March 1996 - Ser. No. 046). SB 
added the following two studies to the clinical development program utilizing FDA 
recommended study designs to evaluate a possible synergistic effect: 

Study 079, a 26 week, placebo-controlled sulfonylurea combination study 

(rosiglitazone 2 mg bd + glyburide 10 mg bd versus placebo + rosiglitazone 2 mg 



bd or placebo + glyburide 10 mg bd), submitted February 25, 1997 (Serial No. 
071). 



Study 093, a 26 week, placebo-controlled metformin combination study (rosiglitazone 
4 mg bd + metformin 2.5g/day versus placebo + rosiglitazone 4 mg bd or placebo 
+ metformin 2.5g/day), submitted April 1 1, 1997 (Serial No. 080). 

• At the time of the End of Phase 2 Meeting, the Division was still assessing 
what criteria might be appropriate to support an **insulin rescue" claim, i.e. 
complete withdrawal of patients from insulin, and could not provide speciHc 
recommendations. SB was encouraged to submit a protocol for comment 
prior to initiating the study. 

SB has not yet finalized study plans to look at an "insulin rescue" claim, but will 
provide a draft protocol to the Agency prior to initiating such a study. 

• To support an "insulin sparing" claim, a substantial reduction in total insulin 
dose in patients receiving relatively large insulin doses would need to be 
demonstrated; a small reduction in a modest insulin dose (the example given 
was 30 units) would not likely support such a claim. It was suggested that the 
incidence of hypoglycemic episodes also be considered as a measure of beneflt. 
However reduction in insulin dose frequency was not viewed favorably as a 
primary measure of efficacy. 

SB is conducting two combination studies with rosiglitazone added to insulin therapy: 

Study 082, a 26 week, placebo-controlled insulin combination study (background 
insulin [> 30 units as bd injections] + rosiglitazone [2 mg bd, 4 mg bd] or placebo) 
was submitted on June 5, 1997 in Serial No. 090. 

Study 095, a 26 week, placebo-controlled insulin combination study (background 
insulin [> 30 units as bd injections] + rosiglitazone [4 mg od, 8 mg od] or placebo) 
was submitted on June 10, 1997 in Serial No. 092. 

These studies are intended to support the indication for use of rosiglitazone 
given once or twice daily as combination therapy with insulin for the 
reduction of hyperglycemia in the management of patients with insulin- 
requiring type 2 diabetes mellitus. The primary objective of each study is to 
evaluate the effectiveness of rosiglitazone in reducing hyperglycemia when 
administered to insulin-requiring type 2 diabetic patients who are inadequately 
controlled (i.e., fasting plasma glucose > 140 mg/dL) on insulin alone. The 
primary efficacy endpoint of these studies is the change from baseline in 



HbAlc after 26 weeks of treatment. Included in the secondary endpoints are 
the changes from baseline in total daily insulin dose and percent change in 
total daily insulin dose at week 26. Rosiglitazone/insulin combination groups 
will be compared with the insulin monotherapy group. 

In patients using self-monitoring of blood glucose (SMBG) who achieve a 
mean capillary glucose of < 100 mg/dL, the total daily insulin dose may be 
decreased by 20% to 30%, as often as needed after randomization. Insulin 
will be reduced for safety reasons only. 

The incidence of hypoglycemia in the rosiglitazone/insulin combination groups and in 
the insulin monotherapy groups will be determined. In cases where symptoms 
suggestive of hypoglycemia are reported, efforts will be made to elicit if these are 
true episodes by taking a detailed history and checking the patient's diary card 
(which include SMBG) where appropriate. Data will be captured on the case 
report form as: 

-number of times the patient reports an episode suggestive of hypoglycemia 
-number of these episodes which were hypoglycemic episodes, in the opinion 
of the investigator 

Adverse event reports of hypoglycemia will be grouped as follows: 
-adverse event reports of hypoglycemia 

-adverse event reports of hypoglycemia plus a plasma glucose of <50 mg/dL 
(glucose obtained at clinic visit) 
-adverse event reports of hypoglycemia with third party 
intervention/hospitalization (if reported as a serious adverse event) 

The frequency of these types of hypoglycemic events will be compared across the 
treatment groups as part of the safety assessment. 

Patients experiencing recurrent hypoglycemic episodes (FPG < 50 mg/dL) may be 
withdrawn from the study altogether for safety reasons. 

• The proposed clinical safety database was considered adequate; however it 
was recommended that as much controlled (placebo or active) clinical 
experience beyond six months of treatment be obtained as possible, to better 
characterize the safety profile of the compound compared to the natural 
history of the disease. 



Studies are still ongoing. Therefore it is difficult to give a precise estimate of 
the exposure to rosiglitazone at the time of the initial NDA filing. However, it 
is estimated that approximately 3800 patients will have been exposed to 
rosiglitazone. Estimated exposure to rosiglitazone for > 12 months by 
regimen is 740 patients bd and 160 patients od. 

Of these patients, approximately 300 patients received rosiglitazone for one year in a 
double-blind, positive-controlled trial (study 020) and approximately 50 received 
rosiglitazone for one year in an open-label, positive-controlled study (study 080). 

At the time of the 120 Day Safety Update (Nov. 1998 clinical cut-off), cumulative 
estimated exposure to rosiglitazone will be 4200 patients. Estimated exposure 
> 12 months in duration is estimated to be 1 100 patients bd and 500 patients od. 



• Cardiac hypertrophy and decreased hematocrit remain a concern from a risk 
perspective for the class; it vi^as stated that data over a 5 to 10 year treatment 
period may be needed to totally dispel the left ventricular hypertrophy 
concern. The Division did not identify any safety concerns beyond cardiac 
hypertrophy and decreased hematocrit for this class. 

SB is conducting two monotherapy studies, one with once daily dosing and one with 
twice daily dosing with rosiglitazone to assess safety regarding cardiac 
hypertrophy. 

Study 080, a 52+ week, open-label, positive-controlled study (rosiglitazone 4 mg bd or 
glyburide < 20 mg/day) was submitted on September 24, 1996 in Serial No. 057. 

Study 097, a 52+ week, open-label, positive-controlled study (rosiglitazone 8 mg od or 
glyburide < 20 mg/day) was submitted on June 20, 1997 in Serial No. 094. 

Li these cardiac studies, M-Mode echocardiograms are performed at weeks 0, 12, 28, 
and 52. Interim analyses are planned for reviewing 6 month and 12 month data. 
Studies 080 and 097 will continue indefinitely, provided sufficient patients 
continue to participate. Interpretations of echocardiograms by reviewers with no 
knowledge of patient study group are made at a central site. 

All phase 3 studies using rosiglitazone monitor hematologic parameters, including 
hemoglobin, hematocrit, platelet count, red cell count, MCV, MCH, MCHC, white 
cell count and differential. These safety parameters are monitored at baseline and 
at weeks 4, 8, 12, 18, 26, and every 3 months thereafter. 



• The relative incidence of hypoglycemia can be assessed in the phase 3 
monotherapy and comparator studies, e,g., the head-to-head glibenclamide 
comparator study 020. FDA stressed the importance of pre-defining what 
symptoms will be coded as "hypoglycemic events" and suggested SB refer to 
the DCCT trial methodology in this regard. FDA recommended SB include 
^naive', newly diagnosed, or ^average' diabetics as patients in this study 
rather than SU failures to provide a fairer comparison. 

Hypoglycemia is not expected to occur during monotherapy studies, as the mechanism 
of action of rosiglitazone does not lead to the stimulation of endogenous insulin 
production. In cases where symptoms suggestive of hypoglycemia are reported, a 
laboratory check of a random glucose measurement may be performed if deemed 
appropriate by the investigator. In the unlikely event of patients experiencing 
recurrent hypoglycemic episodes, the patient may be withdrawn from the study on 
safety grounds. 

For all studies, reports of hypoglycemia will be grouped into: 
-adverse event reports of hypoglycemia 

-adverse event reports of hypoglycemia plus a plasma glucose of <50 mg/dL 
(glucose obtained at clinic visit) 
-adverse event reports of hypoglycemia with third party 
intervention/hospitalization (if reported as a serious adverse event) 

The frequency of these types of hypoglycemic events will be compared across 
the treatment groups as part of the safety assessment. 

• The statistical rationale proposed for analyzing comparable or superior 
efficacy in study 020 was accepted. The relative safety and efficacy profiles of 
two agents will be factored into assessment of any promotional claim for 
comparable (or superior) efficacy and for assessment of any comparator 
claim for Gack of) hypoglycemia. A confirmatory study may be required to 
support any promotional claims. 

SB acknowledges this point and will consult with the Agency if necessary. 

• FDA would be concerned with a lack of change in the overall HDLrLDL ratio 
if it is due to both HDL and LDL levels increasing, and such an effect would 
likely be reflected in the labeling. 



Phase 3 studies will be examining the cholesterol profile. 

• Weight change (gain) needs to be examined in the context of its effect on 
associated risk factors, mentioning blood pressure, insulin levels, and lipid 
profile as perhaps most important in this population* Dn Troendle suggested 
analyzing collected weight data by stratifying it into subsets, e.g., 5% weight 
gain, 10% weight gain, etc. and correlating it with other risk factors. It would 
be useful to attempt to ascertain the underlying cause for any weight gain, e.g. 
fluid retention, increased or redistributed adipose tissue. 

The Integrated Summary of Safety plans to analyze weight as a % increase from 
baseline using the following divisors: >10 to <15, >15 to <20 and >20. 

• Fed/fasted study 004 would support a recommendation in the labeling that 
BRL 49653C may be taken without regard to food. 

The final report of Protocol 004 (SB Report No. HP-1003/BRL049653/1) titled, 
'"Investigation of the Effect of Food on the Pharmacokinetics of BRL 4965 3 C in 
Healthy Male Volunteers" was submitted to the IND on June 9, 1995 (SN 029). 



Summary of Pre-NDA Agreements 



Priority Review/Filing Strategy; 

• FDA cannot commit to a priority review until after the NDA is filed. The most 
likely scenario for a priority review would be based on a lack of 
hepatotoxicity in clinical trials. Lack of significant drug interactions and 
effectiveness in monotherapy would provide additional justification for a 
priority review. 

• FDA recommended Filing Option 2 as the most expeditious route to a fast 
approval. This would consist of filing monotherapy data alone in the initial 
NDA with combination study results to be submitted in supplementary NDAs 
later on. However, the initial NDA will be required to include the entire 
patient safety database. 

• The Rolling NDA concept is an innovative idea, but the Division cannot 
commit resources to reviewing study reports extensively ahead of an actual 
NDA submission. They are receptive to the idea of SB submitting reports to 
the IND primarily in an electronic and "NDA like" format. 

Safety: 

• SB will need to adequately address how increased LDL levels, increased 
weight, and reductions in hematocrit and hemoglobin factor into the overall 
risk to benefit equation for Avandia labeling. 

• Cardiac safety experience in 080 and 097 was considered adequate to address 
cardiac safety issues although some concern was expressed about an IND 
safety report of Quinke's edema. It was also agreed that safety data from these 
ongoing studies did not need to be integrated in the initial ISS. 

• The Division agreed in principle to SB's proposed liver enzyme testing of 3X, 
5X, and 8X above normal in the safety analysis. 

Labeling: 

• Proposed labeling statements (starting dose of 4 mg/day in monotherapy or 
combination therapy; od or bd dosing; can be increased to 8 mg/day after 6-8 
weeks) for efficacy and dosing were considered acceptable pending actual 
study outcomes. If Study 024 demonstrates bioequivalence between bd and od 
dosing, od dosing will be allowed in monotherapy without a confirmatory 
study. 



The proposed additional data analyses at the report level to support the 
monotherapy indication for use in drug naive patients and in previously 
treated patients was considered acceptable. The Division would not commit at . 
this point as to whether labeling statements could be made based on these 
analyses; but it will be considered. 

As previously discussed with the Agency, 8 mg daily dosing in combination 
with sulfonylureas is acceptable in the absence of a specific study of this dose, 
assuming there is no dose-related safety issue. 



Introduction: 



The Avandia pre-NDA meeting was held April 30, 1998, with the FDA Division 
of Metabolism and Endocrine Products. SB participants included: 



Rita Patwardhan 
Robert Schriver 
Martin Freed 
Jai Patel 

Margaret Kreider 
Elizabeth Rappaport 
Michael Brennan 
Clare Kahn 
David Wheadon 
Matthew Whitman 
Hamish Ross 



Biometrics 
Biometrics 

Clinical Pharmacology 
Clinical R&D 
Clinical R&D 
Clinical R&D 
U.S. Regulatory Affairs 
U.S. Regulatory Affairs 
U.S. Regulatory Affairs 
U.S. Regulatory Affairs 
Project Management 



FDA participants included: 



Solomon Sobel 
Alexander Fleming 
John Gueriguian 
Michael Johnston 
Jena Weber 
Ronald Steigerwalt 
Herman Rhee 
Xavier Ysern 
Stephen Moore 
Hae Young Ahn 
Joy Mele 



Division Director 

Medical Team Leader 

Medical Reviewer 

Project Manager 

Project Manager 

Pharmacology Team Leader 

Pharmacology Reviewer 

Chemistry Reviewer 

Chemistry Team Leader 

Biopharmaceutics Team Leader 

Biometrics Acting Team 
Leader 



The meeting provided the basis for planning and proceeding with the planned 
Avandia NDA. Agreements and issues arising from the meeting are listed below 
and grouped by category. 



Bases for Priority Review: 



• Priority review would rest mainly on an excellent safety profile/ with no 
evidence of liver toxicity. 

• "Superior" efficacy in monotherapy is highly desirable, however, 
consideration would be given to other agents currently available for 
monotherapy, e.g., SUs and metformin, not just troglitazone (which was a 
poor candidate for monotherapy). 

• Lack of significant drug interactions is helpful but not a basis for priority on 
its own. 

• FDA cannot commit to a priority review until after the NDA is filed. 
Filine Strategy Option 1 versus Option 2 

• There was a strong recommendation from the Medical Reviewers (Drs. 
Gueriguian and Fleming) to file Monotherapy first (option 2) and get to 
market as quickly as possible. This is the market niche indication. This would 
consist of filing monotherapy data alone in the initial NDA with combination 
study results to be submitted in supplementary NDAs later on. 

• HOWEVER, following the meeting, Mike Johnston suggested that, before we 
consider switching our plans to Option 2, the Division should immediately 
discuss the staffing and anticipated workload for 4Q98/1Q99 (anticipated to 
be high) as there might be little difference between the Options if sufficient 
reviewers were not available to review multiple files even if we paid the extra 
user fees. He promised a more firm answer asap. 

• In addition, ALL safety data from all indications must be submitted in the 
initial Integrated Safety Summary (ISS) so there may be little or no 
time/effort savings here. This should be considered as a favorably rapid 
option even if priority review is not assigned. 

• 3 sNDAs would be filed for the remaining indications each with a User Fee. 
Priority for each would be assessed on individual merit versus marketed 
products. 

• Once daily (OD) dosing in monotherapy will be adequately supported by the 
"monotherapy only file" with the condition that study 024 demonstrate 



equivalence of od versus bd dosing such that "two" 26-week pivotal studies 
are available. 

• The Rolling NDA concept is an innovative idea, but the Division cannot 
commit resources to reviewing study reports extensively ahead of an actual 
NDA submission. They are receptive to the idea of SB submitting reports to 
the IND primarily as electronic documents in an "NDA like" format. 

Safety Issues: 

• Overall safety experience and also cardiac safety experience from studies 080 
and 097 was considered sufficient for filing and approval. It was also agreed 
that interim study reports from these two ongoing studies could be submitted 
as stand-alone entities referred to in the ISS but not necessarily integrated into 
the initial ISS if this saved some time up-front. 

• SB will need to adequately address how increased LDL levels, increased 
weight, and reductions in hematocrit and hemoglobin factor into the overall 
risk to benefit equation for Avandia labeling. 

• 3X, 5X and 8X elevations in LFTs were accepted as an appropriate means of 
monitoring for liver toxicity. Dr. Gueriguian recommended that test 
parameters be examined specifically in terms of the different types of 
toxicities they might represent. 

• Dr. Gueriguian and Dr. Rhee both expressed some concern about an DSfD 
safety report of a case of Quinke's edema which was considered by the 
investigator to be possibly related to study medication. (This event occurred in 
non-IND extension study 091 in France.) SB agreed to provide additional 
details of this adverse experience to the Agency when the information 
becomes available. 

• It was agreed that the second insulin combination use study (095) does not 
need to be integrated in the NDA file. 

Response to Oil Data: 

• There was a generally positive response to the profile of Avandia as presented 
in 01 1 data including the presentation of specifically Monotherapy efficacy 
data in 3 subsets: 



- naive 

- previous monotherapy 

- previous multi therapy 

• Safety need NOT be analyzed in these subsets as the description of the entire 
treated cohort was agreed to be the most conservative approach. 

• Dr. Gueriguian noted the rise in LDL as a feature that would need to be fully 
addressed. The lipid changes were apparently not considered to be alarming 
but generally along the lines of those seen with troglitazone. The proposed 
additional analyses were deemed appropriate at the report and integrated 
summary level. He and Dr. Rhee both commented on the potential lack of 
triglyceride lowering as one feature that was less than appealing. 

• In particular, Dr. Gueriguian stated the following: 

In his opinion, a rise in LDL of 10-15% could be regarded as clinically 
insignificant if one considered that a drop of 10-15% for a lipid lowering 
drug would be considered as conferring no benefit. 

Changes in hematological parameters must be fully explained. If 
hemodilution is playing a role, this should be demonstrated. Furthermore, 
the impact of hematological changes on the measurement of primary 
efficacy parameters should be investigated. 

A decrease in weight of 5% is considered clinically significant in the 
treatment of obesity according to the Metabolism & Endocrine Division's 
guidelines. Therefore, a 5% weight increase could be considered clinically 
significant. This will need to be addressed by SB. 

Potential Labeling: 

• Proposed labeling statements (starting dose of 4 mg/day in monotherapy or 
combination therapy; od or bd dosing; can be increased to 8 mg/day after 6-8 
weeks) for efficacy and dosing were considered acceptable pending actual 
study outcomes. If Study 024 demonstrates bioequivalence between bd and od 
dosing, od dosing will be allowed in monotherapy without a confirmatory 
study. 

• As previously discussed with the Agency, 8 mg daily dosing in combination 
with sulfonylureas is acceptable in the absence of a specific study of this dose, 



assuming there is no dose-related safety issue (see question posed to the FDA 
in attachment 4). 



• In order to secure labeling in monotherapy indicating use in previously treated 
as well as in diet/exercise-treated patients, it was deemed appropriate to 
analyze efficacy parameters in the three subsets as proposed, however, no 
guarantees were given that such labeling would be granted. N.B. Safety need 
NOT be analyzed in these subsets as the description of the entire treated 
cohort was agreed to be the most conservative approach. 

• The Division concurred that Avandia^s initial labeling should reflect the 
diagnosis of diabetes as 140 mg/dL as was the standard at the time the studies 
were conducted. In the future, the diabetic patient population will need to be 
defined by the new WHO and ADA standard of 126 mg/dL. 

Data Analyses: 

• It was generally agreed that graphs displaying primary efficacy parameters in 
the Intent-to-Treat (ITT) population would be adequate. For study report 
analysis plans, consideration of completers in addition to ITT and Efficacy 
Evaluable (EE) populations was recommended as necessary to understand the 
data appropriately. 

• The Agency concurred with SB's proposal that those factors not defined by 
the statistical modeling analysis as being associated with lipid changes, 
warrant no further examination. 

CANDA: 

• A separate meeting/demonstration was requested. This Division is not yet 
adept at CANDA review. All necessary support was offered. 

• It was agreed that paper copies of specified NDA volumes will be provided as 
reviewer's desk copies at the time of the NDA submission if requested in 
advance by the reviewer. 

NDA Structure, Format and Content: 



• It was agreed that efficacy data from Japanese studies and from ongoing 
studies need not be included in the efficacy summary. There were no 
comments on the proposed format or structure of the ISE. 

• It was agreed that volunteer and patient clinical pharmacology safety data and 
data from Japanese studies need not be integrated with Phase U/Ul safety data. 
There were no comments on the proposed format or structure of the ISS. 

• FDA agreed with SB's proposal to provide annotated CRF's for all patient 
deaths, serious adverse experiences, and withdrawals due to adverse 
experiences for randomized patients only and as electronic PDF files. 

• FDA agreed with SB's proposal to provide patient narratives for deaths, 
serious adverse experiences, withdrawals due to adverse experiences (except 
for those related to progression of diabetes or lack of efficacy), and relevant 
laboratory findings of clinical concern for randomized patients on therapy 
only. 

There were no comments on the proposed structure of the NDA Table of 
Contents. 
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